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During  the  time  that  it  has  been  my  duty  to  deliver  the 
courses  of  lectures  on  Materia  Medica  to  the  students  of  the 
School  of  Pharmacy  of  the  Pharmaceutical  Society  of  Great 
Britain,  I  have  keenly  felt  the  want  of  a  suitable  work  that  I  could 
place  in  their  hands  to  reHeve  them  of  the  necessity  of  taking 
and  copying  out  copious  lecture-notes.  Although  it  is  time  that 
this  practice  serves  to  impress  facts  on  the  student's  mind,  yet 
it  is  undeniably  accompanied  by  grave  disadvantages.  In  the 
fii-st  place,  the  attention  of  the  student  is  constantly  diverted 
from  the  lecturer,  the  thread  of  the  lecture  is  broken,  and  useful 
explanations  may  escape  him  ;  in  the  second  place,  the  copying 
out  of  notes  entails  a  loss  of  valuable  time  that  might  be  more 
profitably  devoted  to  consulting  works  of  reference,  and  thus 
acquiring  a  knowledge  of  the  literature  of  the  subject.  To  this 
must  be  added  the  liability  to  introduce  errors  into  his  note- 
book and  to  perpetuate  them  by  committing  them  to  memorj- . 
These  considerations  have  induced  me  to  collect,  arrange  syste- 
matically, and  in  some  respects  amplify  the  details  that  have 
served  me  as  a  basis  for  my  lectures. 

The  term  '  materia  medica,'  literally  interpreted,  signifies 
all  remedial  agents  of  whatever  kind,  but  it  is  more  commonly 
used  to  designate  that  department  of  medicine  devoted  to  the 
consideration  of  simple  medicinal  substances,  known  as  'drugs.' 
In  medicine  the  term  is  usually  employed  in  this  sense,  but 
in  phannacy  it  is  generally  understood  to  include  only  those 
drugs  that  are  derived  from  the  animal  and  vegetable  king- 
doms, and  have  not  undergone  any  process  of  elaboration 
whereby  their  characters  have  been  materially  altered  ;  such 
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drugs  are  termed  '  crude  drugs.'  Thus  the  poppy  capsule  is  a 
crude  drug,  and  opium,  which  consists  simply  of  the  dried  latex 
of  the  unripe  capsule,  is  also  classed  as  a  crude  drug ;  but  the 
alkaloid  morphine,  which  is  the  chief  constituent  of  opium,  and 
can  be  extracted  from  it  only  by  a  comparatively  elaborate 
process,  is  not  regarded  as  such.  Similarly  the  resins,  oleo- 
resins,  gum-resins,  various  dried  juices,  &c.  are  included  amongst 
the  crude  drugs.  The  term  is  also  extended  to  certain  vege- 
table extracts  imported  from  distant  countries  in  which  alone 
they  are  prepared,  even  if  they  have  been  partially  purified,  as, 
for  instance,  cutch  and  gambier,  although  similar  extracts', 
prepared  in  this  country,  would  no  longer  be  considered  as  crude 
drugs. 

Disregarding  for  the  moment  the  few  drugs  derived  from 
the  animal  kingdom,  it  is  evident  that  the  student  will  have  to 
deal  with  organised  and  miorganised  drugs.  The  former  will 
consist  of  plants,  or  of  organs  that  form  parts  of  plants  ;  the 
latter  of  products  of  plants.  To  enable  him  to  study  the  former 
intelligently  it  is  obvious  that  he  must  be  acquainted  with  the 
morphology  and  anatomy  of  the  organs  they  represent ;  for  the 
examination  of  unorganised  drugs  some  knowledge  of  inorganic 
and  organic  chemistry  is,  in  addition,  equally  requisite.  The 
study  of  these  two  sciences  should  therefore  precede  that  of 
Materia  Medica,  and  in  the  following  pages  that  is  assumed  to 
have  been  the  course  adopted. 

The  drugs  have  been  divided  first  into  those  that  are  organ- 
ised and  those  that  are  unorganised. 

The  organised  drugs  have  been  subdivided  into  sections 
according  to  the  organs  they  represent,  and  the  members  of 
each  of  the  sections  thus  formed  have  been  grouped  in  their 
natural  orders.  This  arrangement,  although  in  some  respects 
convenient,  is  by  no  means  an  ideal  one.  I  should  have  pre- 
ferred a  subdivision  based  upon  the  anatomical  characters  of 
the  members,  hwt  such  a  classification  would  have  premised  a 
familiarity  on  the  part  of  the  student  with  the  use  of  the  micro- 
scope that  I  did  not  feel  justified  in  assuming. 
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TIr-  uuorpinised  (lruK«  liHve  been  divided  iiiK^  ^'loups  depend- 
in.;  principally  upon  dirteienceH  in  their  composition  or  mode  of 
preparation. 

I  have  made  no  uttempt  to  deal  fully  with  the  Uiinute 
anatomy  of  the  or^ianised  dru^,'8.  The  introduction  (.f  amass 
of  detail  that  the  student  could  neither  appreciate  nor  verify 
appeared  to  me  undesirable  ;  moreover,  the  inclusion  of  com- 
plete descriptions  of  the  microscopical  structure  a<;companied 
by  the  necessary  illustrations  would  have  made  the  volume  in- 
conveniently bulky  and  have  contributed  to  defeat  rather  than  to 
accomplish  its  object.  I  do  not,  however,  wish  to  convey  the 
impression  that  I  consider  a  knowledge  of  the  minute  structure 
of  drugs  unnecessary  ;  on  the  contrary,  so  firmly  am  I  convinced 
of  its  ever-increasing  importance  that  I  propose  to  devote  a 
subsequent  volume  exclusively  to  this  portion  of  the  work. 
For  the  present  the  student  will  do  well  to  study  the  anatomy 
of  the  drugs  as  far  as  it  can  be  ascertained  by  the  aid  of  a  good 
hand-lens. 

I  have  persistently  endeavoured  to  impress  upon  my 
students  the  necessity  for  minute  and  accurate  observation. 
This  is  as  essential  in  Materia  Medica  as  in  any  science,  and  is 
undoubtedly  the  very  foundation-stone  of  the  study.  The 
most  difficult  and  at  the  same  time  the  most  important  task 
of  the  teacher  is  that  of  educating  his  students  to  observe 
and  to  draw  connect  conclusions  from  the  observations  made. 
For  this  purpose  the  value  of  making  sketches  of  the  drugs 
examined  cannot  be  over-estimated,  for  by  so  doing  the  student 
will  be  led  to  see  much  that  would  otherwise  escape  his  observ'a- 
tion.  Having  been  once  trained  to  use  his  powers  of  observa- 
tion and  reason,  he  should  have  little  difficulty  in  detecting 
substitution.  The  enumeration  of  all  the  known  substitutes, 
together  with  the  characters  that  serve  to  identify  each,  appears 
to  me  to  be  undesirable.  Such  a  course  not  only  burdens  the 
student  with  a  number  of  disconnected  details,  but  fails  to 
educate  him  in  the  systematic,  careful,  and  minute  examination  of 
ever>'dnig,  by  which  means  alone  he  can  render  himself  capable 
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of  detecting  and  rejecting  all  substitutes  and  adulterants 
whether  they  have  been  previously  observed  or  not.  With  the 
exception,  therefore,  of  a  few  drugs  (e.g.  jaborandi,  ipecacuanha), 
I  have  refrained  from  enumerating  all  the  substitutes,  inten- 
tional or  accidental,  that  may,  at  some  time  or  other,  have 
appeared  on  the  market.  I  would,  however,  insist  upon  the  careful 
study  of  the  drug  itself,  and,  to  assist  the  student,  I  have  an-anged 
the  most  important  characters  categorically,  so  that  such  as  are 
not  readily  seen  may  not  escape  his  notice ;  in  order  that  he 
may  learn  to  make  use  of  these,  I  have  suggested  other  drugs 
with  which  the  one  under  examination  might  with  advantage 
be  compared. 

I  have  referred  very  briefly  to  the  history  of  many  of  the 
drugs,  although  I  am  well  aware  that  this  may  be  condemned 
as  a  waste  of  valuable  space.  It  is,  however,  in  my  opinion 
very  desirable  that  the  student  should  possess  an  intelligent 
knowledge  of  the  drug  as  a  whole.  This  should  embrace  its 
history,  botanical  and  geographical  source,  mode  by  which  it  is 
prepared  or  obtained,  morphology,  structure,  constituents,  &c. 
To  restrict  his  knowledge  to  such  details  as  may  be  considered 
necessary  for  examination  purposes  or  directly  convertible  into 
pounds,  shillings,  and  pence  during  his  subsequent  business 
career  is  a  grave  error,  and  a  strong  protest  must  be  recorded 
against  the  treatment  of  the  subject  in  so  utilitarian  and  com- 
mercial a  spirit.  Irreparable  mischief  may  be  wrought  by 
placing  so  low  an  ideal  before  the  student,  who  should  rather 
be  encotiraged  to  regard  a  complete  knowledge  of  each  drug  as 
the  object  to  be  aimed  at,  and  to  be  attained  only  by  patient  and 
far-reaching  study. 

In  the  compilation  of  this  volume  I  have  not  hesitated  to 
lay  the  leading  authorities  under  contribution.  The  historical 
notes  are  taken  chiefly  from  Pliickiger's  '  Pharmacognosie,' 
those  on  the  uses  of  the  drugs  from  Mitchell  Bruce's  '  Materia 
Medica  and  Therapeutics.'  I  have  endeavoured  to  increase  its 
utility  by  numerous  illustrations,  for  most  of  which  I  am 
indebted  to  the  works  of  Bentley,  Bentley  and  Triinen,  Berg, 
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Luersseii,  Maiscli,  Moeller,  IVreira,  Planchon  and  Co]lin, 
Tschirch,  and  Vogl,  to  the  publishers  of  whicli  niy  thanks  are 
due.  Tlie  Editor  of  the  *  Phannaceutieal  Journal  '  also  has 
permitted  tiie  use  of  several  blocks  that  have  illustrated 
publications  in  the  Journal  ;  these  have,  by  request,  been 
referred  to  Holmes.  In  each  case  the  source  has  been  duly 
acknovvledi^ed.  Many  of  the  illustrations  have  been  prepared 
from  photo^a*aphs  taken  specially  for  that  pui^pose. 

It  has  obviously  been  impossible  to  verify  all  the  statements 
made  ;  in  most  cases  the  name  of  the  authority,  with  or  without 
the  date,  has  been  inserted  in  brackets.  I  regret  that  the  latter 
course  has  not  been  more  uniformly  adopted,  as  it  appears  to 
me  to  render  reference  easy  and  at  the  same  time  to  indicate 
the  time  that  has  elapsed  since  the  statement  was  first  made. 

My  thanks  are  also  due  to  many  friends  who  have  assisted 
me  with  information  and  advice,  especially  to  Mr.  J.  Slinger 
Ward,  who  has  put  himself  to  much  trouble  to  obtain  and 
furnish  particulars  that  I  was  in  want  of  ;  and  to  Mr.  F.  A. 
Upsher  Smith,  Demonstrator  of  Materia  Medica  and  Pharmacy, 
who  has  assisted  me  in  the  tedious  work  of  proof-reading. 

It  has  been  my  endeavour  to  place  before  the  student  of 
Materia  Medica  a  work  that  shall  be  of  real  assistance  to  him, 
and  although  I  am  painfully  conscious  of  many  shortcomings, 
I  trust  that  I  may  to  some  extent  have  succeeded. 


ADVICE  TO  THE  STUDENT 


In  luaking  use  of  the  accompanying  volume  as  an  aid  in  the 
study  of  ci'ude  drugs  the  following  points  cannot  be  too  strongly 
impressed  on  the  student. 

1.  The  study  must  be  essentially  a  practical  one.  Each 
drug  should  be  carefully  compared  with  the  description  given. 
Differences  should  be  noted,  and,  if  possible,  an  explanation 
should  be  sought  from  the  teacher. 

2.  Before  commencing  any  one  of  the  first  ten  sections,  the 
student  should  study  the  morphology  and  anatomy  of  the 
respective  organs  in  his  textbook  of  botany. 

3.  Whenever  practicable  a  careful  sketch  should  be  made 
of  the  drug.  In  the  case  of  seeds,  fruits,  roots,  rhizomes,  and 
barks,  the  prominent  features  of  the  transverse  section  should 
also  be  delineated,  if  necessary,  on  an  enlarged  scale.  Flowers 
and  leaves  may  be  expanded  by  soaking  them  in  warm  water. 

4.  The  meaning  of  botanical  technical  terms,  if  not  precisely 
known,  should  be  ascertained  at  the  time  from  a  suitable 
glossar)-. 

5.  A  geographical  atlas  should  be  kept  at  hand,  and 
referred  to  for  each  drug.  On  a  blank  atlas  the  names  of  the 
drugs  may  be  entered  at  the  places  from  which  they  are 
obtained. 
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MATERIA  MEDICA 

SECTION  I 
LEAVES 

TEA 
(Folia  These) 

Source  &c. — The  tea  shrub,  Camellia  Tliea,  Link  (X.O. 
Ternstramiaceai),  from  the  leaf-buds  and  young  leaves  of  which 
tlie  black  and  green  teas  of  commerce  are  prepared,  has  been 
cultivated  from  time  immemorial  in  China  smd  Jaj)afi,  and 
more  recently  in  Assam,  Ceylon,  Java,  and  other  countries  in 
■which  the  climate  is  suitable. 

In  the  manufacture  of  black  tea  the  leaves  are  subjected  to 
certain  processes  that  vary  somewhat  in  the  different  countries. 
In  Assam,  where  much  of  the  tea  consumed  in  England  is  pro- 
duced, the  leaf-buds  together  with  two  or  three  of  the  youngest 
leaves  are  collected  and  spread  upon  trays  until  they  have  lost 
their  turgidity,  during  which  they  retain  their  green  colour. 
The  '  withered  '  leaves  are  then  rolled  between  two  flat  sur- 
faces worked  by  machinery,  by  which  they  acquire  the  twist 
characteristic  of  ordinary  tea.  They  are  next  '  fermented  '  by 
exposing  them  on  mats  to  the  air ;  during  this  process  the 
colour  changes  from  green  to  yellow  and  finally  to  coppery 
red,  and  the  tea  acquires  its  well-known  odour.  The  fermented 
leaves  are  dried  in  special  drying  machines  by  a  current  of  hot 
air,  and  are  finally  sifted  through  sieves  of  varying  size.  These 
separate  the  leaf-buds,  the  small  and  the  larger  leaves,  and  in 
this  way  the  various  qualities  are  produced. 

Green  tea  is  prepared  in  a  different  manner.  The  leaves, 
which  at  most  are  only  slightly  withered,  are  subjected  to  a 
process  of  roasting  in  pans  heated  by  direct  fire,  in  which  they 
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are  kept  continually  moving  ;  they  are  then  cooled,  rolled  into 
balls,  and  allowed  to  ferment.  After  fermentation,  during 
which  the  leaf  retains  its  green  colour,  the  leaves  are  rolled  (by 
hand  singly  into  small"  balls  for  the  variety  known  as  gun- 
powder tea),  dried,  and  thrown  into  rotating  drums,  in  which  by 
the  friction  of  leaf  against  leaf  the  final  characteristic  colour  of 
green  tea  is  produced. 

The  change  of  colour  that  occurs  during  the  fermentation 
of  black  tea  is  probably  due  to  a  change  in  the  tannin  present 
in  the  leaf,  and  it  appears  that  the  preliminary  roasting  in  the 
manufacture  of  green  tea  prevents  this  change  from  taking 
place  ;  hence  the  difference  in  colour. 

Description. — The  full-grown  tea  leaf  is  from  2  to  4  inches 
long,  dark  green  in  colour,  lanceolate  or  elliptical  in  outline, 
blunt  at  the  apex,'  and  tapering  at  the  base  into  a  short  stalk ; 
the  margin  is  distantly  and  shortly  serrate.  When  quite  young 
the  leaves  are  covered  with  silky  hairs,  but  as  they  mature 
these  are  lost,  and  the  surface  becomes  glabrous. 

Constituents.  —  The  principal  constituents  of  tea  are 
caffeine  and  tannin.  It  contains  in  addition  traces  of  theobro- 
mine and  tlieoxihijlline,  as  well  as  of  a  volatile  oil,  to  which  its 
agreeable  odour  is  due. 

Caffeine,  an  alkaloid  obtainable  in  colourless  silky  crj'stals, 
was  first  discovered  in  coffee  by  Kunge  in  1820.  In  1827 
Oudry  extracted  a  crystalline  substance  from  tea,  which  was 
considered  to  be  distinct  from  caffeine  and  termed  theine,  but 
the  identity  of  these  two  alkaloids  has,  however,  now  been 
satisfactorily  demonstrated.  Caffeine  occurs  also  in  mate  (the 
leaves  of  Ilex  paraguayensis,  Lamb.,  which  are  largely  used  in 
the  Argentine  Eepublic  as  we  use  tea),  in  cola  seeds,  and  in 
guarana ;  it  is  present  in  tea  in  proportions  varying  from  1  to 
5  per  cent.,  Ceylon  and  Assam  tea  showing  little  variation  from 
an  average  of  about  4  per  cent.  (Paul  and  Cownley,  1887).  The 
tannin  varies  from  10  to  24  per  cent,  in  the  same  two  varieties  of 
tea  (Hooper,  1889).  But  the  commercial  value  of  tea  is  not 
determined  by  the  percentage  of  caffeine  or  of  tannin  contained 
in  it,  but  by  a  combined  consideration  of  several  factors,  such  as 
appearance,  which  counts  to  a  considerable  degree,  the  size  of 
the  leaves  as  indicating  their  age,  the  presence  of  '  tip  '  (unex- 
panded  leaf -bud),  and  the  taste  of  the  infusion  (Paul  and 
Cownley). 
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Adulterations.  'IVa  Iuik  been  largely  adulterated  with 
forei^^n  leaves,  as  well  as  with  exhausted  tea  leaves  that  have 
beeir rolled  and  dried.  For  details  concerning  the  detection 
of  adulterations  in  tea,  the  student  should  refer  to  Allen's 
'  Connnercial  Organic  Analysis.' 

OOCA  LEAVES 
(Folia  Cocae) 

Source  &c.  —  In  Peru  and  Bolivia  the  coca  shrub  has  been 
cultivated  for  so  many  centuries  that  the  plant  is  no  longer 
known  in  the  wild  state.  It  certainly  occurs  in  several  distinct 
forms,  which,  according  to  the  British  Pharmacopoeia,  are  to 
be  considered  as  varieties  of  one  species,  viz.  Erijtliroxylum 
Coca,  Lam.  (N.O.  Linecc).  The  dried  leaves  of  the  plant  are 
in  common  daily  use  by  the  Indians,  to  whom  they  have 
become  an  almost  indispensable  nerve-stimulant  ;  mixed  with 
lime  or  with  the  ashes  of  a  species  of  Chenopodium  and 
chew^ed  they  impart  unusual  powers  of  endurance,  alla5'ing  the 
cravings  of  hunger  and  the  feeling  of  fatigue.  On  the  steep 
sides  of  the  valleys  in  the  spurs  of  the  Andes  the  coca  is  culti- 
vated in  large  quantities.  The  leaves  are  picked  twice  in  the 
year,  or  sometimes  oftener,  and  dried.  Only  a  very  small  pro- 
portion of  the  coca  produced  is  exported  ;  by  far  the  greater 
part  is  consumed  by  the  natives,  whilst  a  considerable  quantity 
is  used  in  Callao  for  the  manufacture  of  cocaine,  the  cnide 
alkaloid  being  exported  instead  of  the  leaves. 

There  are  two  well-marked  varieties  of  coca  leaves,  com- 
mercially known  as  Huanuco  or  Bolivian,  and  Truxillo  or 
Peruvian,  these  names  indicating  their  geographical  sources. 

Description. — Huanuco  coca  leaves  usually  reach  the 
English  market  in  a  fairly  good  state  of  preservation.  They 
have  a  characteristic  brownish-green  colour,  and  are  oval  in 
outline,  varying  usually  in  length  from  1^  to  3  inches  and  in 
breadth  from  1  to  1^  inch,  although  it  is  possible  to  lind 
leaves  that  are  much  smaller.  Both  surfaces  of  the  leaf 
are  glabrous,  and  the  lateral  veins  and  veinlets  are  distinctly 
prominent.  The  margin  is  entire,  and  the  lamina  tapers 
towards  both  base  and  apex ;  the  latter  is  acute,  the 
midrib  projecting   in  the   form   of  a   minute  horny  point 
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(apiculus),  which,  however,  is  frequently  broken  off.  When 
the  upper  surface  of  the  leaf  is  examined  with  a  lens  the  midrib 
IS  usually  seen  to  he  in  a  slight  depression;  above  it,  and 
iollowuig  Its  course,  a  distinct  raised  ridge  may  be  observed 
On  the  under  surface  near  to  the  midrib,  and  on  either  side 
o  It  a  distmct  curved  line  runs  from  the  base  to  the  apex 
of  the  leaf.  Although  the  leaf  is  not  thick  it  is  by  no 
means  fragile,  the  lateral  veins  being  comparatively  strong 
When  a  transverse  section  is  examined  under  the  microscope 
most  of  the  epidermal  cells  of  the  under  surface  will  be  seen  to 

project  in  the  form  of  small  papillse  ; 
this  peculiarity,  although  exhibited 
by  other  species  of  Erythroxylum,  is 
so  miusual  as  to  render  it  of  consider- 
able diagnostic  importance  ;  hence  its 
introduction  into  the  British  Phar- 
macopoeia. 

Coca  leaves  have  a  faint  but  cha- 
racteristic odour.  The  taste  is  shghtly 
bitter,  the  leaves  producing,  when 
chewed,  a  feeling  of  numbness  in  the 
mouth  and  throat. 

The  characters  of  this  variety  are 
so  well  marked  that  the  j)lant  yielding 
it  has  been  considered  entitled  to  rank 
as  a  distinct  species. 

T7-uxillo  or  Peruvian  coca  leaves 

Fio.  1. — Leaf  of  En/throxvlum  .i  n  tt 

Coca,  Lam.,  var.  Bolivimmm,  ^^^'^^^  smaller  than  the  Huanuco  ; 
Burck.  (Buick.)  Under  sur-  they  are  pale  green  in  colour  and  are 

face,  showinff  lines  on  each  j;       -i     i  j.i  n 

side  of  the  midrib.  ^^^^re  fragile,  hence  they  are  usually 

more  or  less  broken.  On  the  under 
surface  the  two  curved  lines  are  much  less  distinct ;  on 
the  upper  surface  the  ridge  above  the  midrib  is  less  marked 
and  the  network  of  veinlets  less  close  and  less  prominent. 
These  leaves  frequently  contain  an  admixture  of  the  carefully 
picked  and  dried  flowers  of  a  species  of  Inga.  This  is  an 
intentional  addition,  made  apparently  with  the  view  of  im- 
proving the  coca,  and  is  not  to  be  regarded  as  an  adultera- 
tion. The  Inga  flowers  are  about  an  inch  long,  and  are  easily 
recognised  by  their  yellowish-brown,  tubular,  hairy  cdlys.  and 
numerous  deep  red  filaments  forming  a  plume. 


CU(JA 


Truxillo  coca  has  hccii  refenvd  to  K.  coca,  Lam.,  var.  Novo- 
Gmnateme,  Dyer,  a  variety  cultivated  in  India,  but  the  leaves 
nuich  more  closely  resemble  those  of  the  var.  Hpruceanuin, 
liurck,  which  is  cultivated  in  Java. 

Coca  has  been  cultivated  in  l^ritish  India,  Ceylon,  and  Java, 
but  commercially  these  sources  are  at  present  unimportant. 
Small  quantities  occasionally  reach  the  market  from  Ceylon  ; 
they  correspond  in  physical  characters  to 
the  Huanuco  variety. 

The  student  should  observe  in  l)nth 
varieties  of  coca  leaves 

((/)  The  curred  lines  on  the  under 
surface  of  the  leaf, 

(b)  The  minute  horny  apic^dus, 

(c)  The  characteristic  odour  and 

taste  ; 

in  the  Huanuco  leaves  : 

{d)  The  broicnish-green  colour,  pro- 

ininentveinlets,a,nd  less  broken  Fig.  2.— Leaf  of  Erythro- 

xvlum  Coca,  Lam.,  var. 
appearance,  Spruceanum,  Burck. 

(e)  The  ridge  above  the  midrib  ;  (Burck.)  Cultivated  in 

Java.    Under  surface. 

in  the  Truxillo  leaves  : 

(/)  The  pale  green  colour  and  fragile,  broken  appear- 
ance, 

(g)  Absence  of  a  distinct  ridge  over  the  midrib. 

Constituents. — Coca  leaves  contain  several  alkaloids,  the 
most  important  of  which  is  cocaine,  a  definite  crystalline  sub- 
stance with  a  bitter  benumbing  taste.  Bolivian  leaves  contain 
more  of  this  alkaloid  than  the  Peruvian,  but  the  quantity  is 
usually  less  than  1  per  cent.  Other  alkaloids  of  less  import- 
ance are  cinnamyl-cocaine  and  truxilline  ;  these  are  frequently 
present  in  Peruvian  leaves  in  larger  quantity  than  the  cocaine. 
All  of  these  alkaloids  are  easily  hydrolysed,  and  they  all  yield, 
together  with  other  products,  a  crystalline  alkaloid,  ecgonine, 
from  which  by  suitable  treatment  cocaine  can  be  regenerated. 
Thus  cocaine,  when  hydrolysed  by  heating  to  100°  C.  with 
hydrochloric  acid,  yields  methyl  alcohol,  benzoic  acid,  and 
ecgonine ;  cinnamyl-cocaine  yields  methyl  alcohol,  cinnamic 
acid,  and  ecgonine  ;  and  truxilline  yields  methyl  alcohol,  truxillic 
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acid,  and  ecgonine.    Ecgonine  is  very  closely  allied  to  tropine. 
(See  under  '  Belladonna  Leaves.') 

In  leaves  imported  from  Java  benzoyl  psetcdo-tropeine  has 
been  found  ;  this  .  alkaloid  yields,  v^^hen  hydrolysed,  benzoic 
acid  and  pseudo-tropine ;  the  latter  is  isomeric  with  tropine. 
Coca  leaves  contain,  in  addition,  cocatannic  acid. 

Uses. — Coca  is  a  stimulant  tonic  and  restorative,  and  has 
been  used  to  prevent  niuscular  exhaustion.  The  alkaloid 
cocaine,  when  administered  hypodermically,  or  applied  to  an 
exposed  mucous  surface,  rapidly  paralyses  the  sensory  nerves 
and  thus  produces  local  anaesthesia.  It  is  therefore  of  great 
value,  and  much  used  in  minor  surgical  operations  of  the  eye, 
nose,  ear,  &c. 

Varieties.  —  Small  quantities  of  coca  leaves  are  imported 
from  Ceylon  and  Java,  but  the  bulk  of  the  commercial  drug  is 
derived  from  South  America.  Cultivated  coca  leaves 
rule,  less  rich  in  cocaine  than  South  American,  and  of  the 
latter  Huanuco  (Bolivian)  leaves  are  to  be  preferred.  There  is, 
however,  no  definite  criterion  of  the  relative  value  of  coca 
leaves  but  the  determination  of  the  proportion  of  cocaine  they 
contain. 

BUCHU  LEAVES 
(Folia  Buchu) 

Source  &C.— The  oificial  buchu  leaves  are  obtained  from 
Barosma  betulina,  Bart.  &  Wendl.  (N.O.  Butacece),  a  small 
shi-ubby  plant  indigenous  to  Gape  Colony.  The  drug,  the  use 
of  which  appears  to  have  been  learnt  from  the  Hottentots,  was 
introduced  in  1821,  but  this  was  probably  not  derived  from  the 
species  now  official.  The  leaves  are  collected  while  the  plant  is 
flowering  and  fruiting,  dried,  and  exported  from  Cape  Town. 

Description.— The  leaves  of  Barosma  betulina,  commer- 
cially known  as  'short'  buchu,  average  from  i  to  |  mch 
in  length,  and  are  of  a  pale  green  or  yellowish-green  colour. 
They  have  a  very  characteristic  shape,  being  rhomboid-obovate 
in  outhne,  with  a  bhint,  strongly  recurved  apex.  They  are 
rigid  and  brittle  when  quite  dry,  but  become  cartilagmous 
when  moist.  The  surface  is  glabrous,  the  upper  presentmg 
small  wart-hke  prominences  due  to  the  elevation  of  the 
epidermis  by  subjacent  oil-glands  ;  the  lower  surface  is  finely 
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wrinkled.  The  marf,nii  is  provided  witli  imiiierouH  minute  sliarp 
teeth.  When  e.xaniined  with  a  leiiH  by  truiiKniitted  Hj^ht  the 
hiniina  exhibit.s  niunerous  oil-glands  distributed  throughout  it, 

^  ^  ^ 

Fiu.  3.— Buchu  leaves  (23.  bctulina),  showing  the  shape,  margin,  and  recurved 

apex.    Natural  size. 

but  especiall}'  near  the  margin,  one  being  situated  at  the  base 
of  each  indentation. 

The  leaves  have  a  characteristic  odour,  especially  per- 
ceptible when  they  are  crushed,  and  a  strong  aromatic  taste. 

The  student  should  carefully  observe 

(a)  The  rhomhoiclal  outline  and  recurved  apex, 

(b)  The  oil-glands  and  their  distribution, 

(c)  The  characteristic  odour  and  taste  ; 

and  should  compare  the  official  variety  with  the  other  com- 
mercial buchu  leaves  mentioned  below,  as  well  as  with 

Bearherry    leaves,   which   are    rounded  at  the  apex, 
spathulate  in  outline,  and  destitute  of  oil-glands. 

Constituents. — The  principal  constituents  of  buchu  leaves 
are  volatile  oil  and  mucilage,  the  former  being  contained  in  the 
oil-glands,  whilst  the  latter  is  deposited  on  the  inner  walls  of 
the  epidermal  cells.  They  contain  in  addition  a  yellow  crystal- 
line substance,  hesperidin,  which  is  found  in  several  other 
rutaceous  plants,  but  does  not  markedly  contribute  to  the  physio- 
logical action  of  the  drug ;  this  substance  forms  sphero-crj'stals 
in  the  epidermal  cells.  The  volatile  oil,  of  which  short  buchu 
yields  about  l-4o  per  cent.,  deposits  about  30  per  cent,  of  a 
crystalline  substance,  diosphenol,  when  it  is  cooled.  Diosphenol 
is  considered  to  be  an  important  constituent  of  buchu,  and  its 
absence  from  the  variety  of  buchu  known  as  long  buchu  has  led 
to  the  exclusion  of  the  latter  leaves  from  the  British  Pharma- 
copoeia. 

Buchu  also  contains  traces  of  a  crystalline  substance, 
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diosmin,  M'hich  is  probably  a  glucoside  ;  it  does  not  appear  to 
be  therapeutically  important. 

Varieties.— i^a^-o.swia  serratifoHa,  Willd.— The.  leaves  of 
this  plant,  which,  hke  B.  hetulina,  is  also  a  native  of  South 
Africa,  are  imported  in  considerable  quantity,  and  known 


Fio.  4. — Buchu  leaves  (B.  serrafifolia).    Natural  size. 


commercially  as  'long  buchu.'  They  are  long  narrow 
leaves,  about  1  to  1^  inch  long  and  linear-lanceolate  in  outline. 
The  margin  is  serrate,  and  the  apex  distinctly  truncate.  The 
leaves  contain  oil-giands  similar  to  those  of  B.  hetulina,  one 
being  distinctly  visible  in  the  truncate  apex  when  examined 
with  a  lens.  In  odour  and  taste  they  resemble  short  buchu ; 
they  contain  mucilage  and  about  1  per  cent,  of  volatile  oil, 
which,  however,  as  previously  mentioned,  does  not  yield 
diosphenol  when  cooled. 

The  leaves  of  Empleurum  serrulatitm,  Ait.  (N.O.  Butacece), 
are  occasionally  imported  and  offered  as  '  long  buchu.'  They 


Fro.  .'5. — Buchu  leaves  {B.  crcnulata).    Natural  size. 


closely  resemble  the  leaves  of  B.  serratifolia  in  appearance,  and, 
like  them,  contain  oil-glands  ;  they  may  be  distinguished  by 
the  following  characters  :  the  leaves  taper  gradually  to  an  acute 
apex  in  which  no  oil-gland  is  visible,  the  odour  is  different,  the 
taste  bitterish,  and  the  colour  usually  yellowish  green. 
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Burosma  cirniilata,  1  Ic.k.— 'I'lie  leaves  of  this  plant  are 
also  imported  from  the  C"ape  of  (iood  Hope,  init  in  smaller 
ipiaiitity  than  either  of  the  preeedin^^  varieties  of  the  drii^i. 
They  are  rather  hroader  than  the  lon^  huchii,  varying,'  in  out- 
line from  lanceolate  to  oval-ohlon^'.  The  margin  is  minut<.dy 
serrate,  and  the  apex  is  hlunt  hut  not  recurved  (as  in  Ji. 
betulina).  In  odour  and  taste  they  resemhle  the  official  leaves  ; 
they  yield  ahout  l  (j  per  cent,  of  volatile  oil,  which  has  not  yet 
been  examined  for  dios[)henol. 

Uses. — Iriuchu  is  regarded  as  possessing  a  tonic  and  diuretic 
action  ;  it  is  used  in  inflannnatory  conditions  of  the  urinary 
tract. 

JABORANDI  LEAVES 
(Folia  Jaborandi) 

Source  &c. — The  name  jaborandi  is  applied  in  South 
America,  especially  in  Brazil,  to  a  number  of  plants  belonging 
chiefly  to  the  natural  orders  Piperacete  and  Eutaceae.  The 
official  description  in  the  British  Pharmacopoeia  limits  the 
drug  to  the  leaflets  of  a  Brazilian  shrub,  Pilocarpus  Jaborandi, 
Holmes  (N.O.  Butacece). 

Although  the  various  jaborandis  have  long  been  used  in 
South  America,  the  sudorific  and  salivatory  properties  of  the 
official  drug  were  unknown  in  Europe  till  1873,  when  the 
leaves  were  sent  from  Pernambuco  to  Paris.  The  demand 
that  quickly  arose  for  the  drug  was  so  large  that  the  supply  of 
the  Pernambuco  leaves  was  soon  exhausted,  and  other  varieties 
of  jaborandi  were  exported  in  their  place.  To  a  certain  extent 
these  conditions  still  obtain.  The  supply  of  the  official  leaves 
is  limited,  and  other  varieties  of  jaborandi  are  from  time  to 
time  exported,  either  in  the  place  of,  or  mixed  with,  the  official 
variety.  This  being  the  case,  the  attention  of  the  student 
should  be  carefully  directed  to  the  diagnostic  characters  of  the 
official  ding. 

The  plant  produces  larg(;,  imparipinnate,  compound  leaves, 
with  from  two  to  four  pairs  of  leaflets.  These  are  collected,  dried, 
and  exported  chiefly  from  Pernambuco  and  Ceara.  The  drug, 
as  it  arrives  in  this  country,  consists  principally  of  the  leaflets 
mixed  with  the  petioles  and  occasional  small  fruits.  The  leaflets 
alone  are  official,  and  they  are  described  as  and  commonly 
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known  as  jaborandi  leaves,  although  this  designation  is  not 
strictly  correct. 

Description. — Jaborandi  leaves  are  usually  dull  brownish- 
green  in  colour,  coriaceous  in  texture,  and  oblong-lanceolate  in 
shape,  varying  in  length  from  2^  to  4  inches.  The  margin  is 
entire  and  revolute  ;  the  apex  is  blunt  and  emarginate.  The 
leaf  is  usually  rounded  and  unequal  at  the  base,  and  attached 
to  a  short  stalk.  On  the  upper  surface,  which  is  quite  glabrous, 
the  lateral  veinlets  are  distinctly  prominent ;  the  under  surface 
is  generally  glabrous,  but  sometimes  bears  a  few  scattered 
hairs. 

Examined  by  transmitted  light,  large  oil-glands  are  easily 
visible  in  the  mesox^hyll  of  the  leaf.  The  crushed  leaves 
exhale  a  characteristic  but  not  powerful  odour ;  they  possess 
an  aromatic  pungent  taste,  and  when  chewed  produce  a  copious 
flow  of  saliva. 

The  student  should  carefully  observe 

(a)  The  presence  of  oil-glands, 

(b)  The  entire  margin, 

(c)  The  emarginate  apex, 

(cZ)  The  inequality  at  the  base, 

(e)  The  prominence  of  the  veinlets  on  the  dipper  surface 

which  is  hrotonish  green  in  colour, 
(/)  The  glabrous  or  almost  glabrous  under  surface ; 

and  should  compare  these  leaves  with 

(i)  Cherry-laurel  leaves,  which  have  a  serrated  margin, 

pointed  apex,  and  no  oil-glands, 

(ii)  Bay  leaves,  which  are  pointed  at  the  apex,  equal  at 

the  base,  and  have  wavy  margins, 

(iii)  Other  varieties  of  jaborandi  leaves,  from  all  of  which 

they  are  distinguished  by  their  brownish-green 
colour,  prominent  veinlets,  and  glabrous  surface. 

-  Constituents.— Our  knowledge  of  the  constituents  of 
jaborandi  leaves  is  still  m  an  unsatisfactory  state.  They 
contain  about  0-5  per  cent,  of  volatile  oil,  and  m  addition  one 
or  more  alkaloids  to  which  their  activity  is  due.  These  alka- 
loids are  present  to  the  extent  of  between  0-5  and  1  per  cent. 
(0-72,  Paul  and  Cownley).    The  principal  one,  pilocarpine, 


Fio.  6. —  1,  An  entire  leaf  of  Jaborandi.  reduced  ;  4,  fruit  of  the  same,  natural  size. 

(Holmes.) 
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^iiHiiiN.Pj,  has  been  obtained  as  a  semi-solid  mass,  yielding 
with  acids  crystalline  salts. 

PilocarpicUne  and  jaborme  are  alkaloids  tliat  have  been 
separated  from  the  mother  hquors  after  the  crystallisation  of  the 
pilocarpine  salts.  Whether  they  exist  as  such  in  the  leaves  or 
are  produced  during  the  process  of  extraction  is  not  definitely 
known,  although  recent  investigations  indicate  the  pre-existence 
of  pilocarpidine  in  the  drug. 

Uses. — Jaborandi  produces  profuse  salivation  and  perspira- 
tion, and  is  chiefly  given  as  a  powerful  and  rapid  diaphoretic. 
It  appears  to  be  of  most  service  in  renal  disease,  eliminating 
both,  water  and  urea. 

Substitutions  &C. — Several  substitutes  for  the  official  leaves 
have  appeared  from  time  to  time  in  the  English  market.  As 
the  majority  contain  little  or  no  pilocarpine,  their  absence  from 
the  official  drug  should  be  carefully  ensured.  The  following  are 
the  chief  substitutes  and  their  distinguishing  characters : 

P.  2)enn,atifolius,  Lem. — The  leaflets  of  this  species  closely 
resemble  the  official  leaves,  but  are  paler,  being  usually  of  a 
greyish-green  colour  and  less  coriaceous  in  texture.  The 
veinlets  are  not  prominent  on  the  upper  surface,  and  they  are 
usually  equal  and  tapering  at  the  base.  They  have  been 
imported  from  Paraguay,  and  hence  are  sometimes  designated 
'  Paraguay  Jaborandi.'  They  contain  but  little  alkaloid  (0-2  to 
0-3  XDer  cent.). 

P.  trachijlophiis,  Holmes.— The  leaflets  are  smaller  than 
those  of  either  P.  Jaborandi  or  P.  pennatifolms,  and  are  dark 
ohve  green  on  the  upper,  yellowish  green  on  the  under  surface. 
They  are  especially  distinguished  by  the  imder  surface,  which 
is  clothed  with  short  curved  hairs,  similar  ones  being  found 
scattered  on  the  tipper  surface. 

They  contain  about  0-4  per  cent,  of  total  alkaloid  (Paul 
and  Cownley,  1896),  of  which  only  0-02  per  cent,  formed  a 
crystalline  nitrate,  and  was  possibly  pilocarpn^e. 

P.  micropliyllus,  Stapf.— The  leaflets  are  even  smaller  than 
those  of  the  preceding,  measuring  from  1  to  1^  inch  in  length ; 
they  are  usually  ovate  in  outline  and  deeply  emarginate 
at  the  apex  ;  the  rachis  is  sHghtly  but  distinctly  winged. 
The  leaves  are  comparatively  rich  in  alkaloid  (0-84  per  cent., 
Paul  and  Cownley,  1896),  of  which  about  one-half  yields  a 
crystalline  nitrate  (pilocarpine). 


JABOIiANDI 


P.  sjiJicdtus  (?)  ;  Aracdti  Jahorandi, — The  leaves  reneiuble 
bay  leaves  in  size  and  sliaj)e ;  the  upper  surface  is  polished,  the 


Fio.  7.-  A,  Leaf,  and  u  leaflet  of  niocarpm  micwphyllus.   c  and  i>,  Aracati 

Jaborandi.  (Holmes.) 

veins  are  scarcely  visible,  the  outline  is  lanceolate  and  the 
petiole  short  and  twisted. 
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Piper  Jahorandi,  Veil. — These  leaves  have  been  imported 
as  jaborandi.  They  are  large  thin  grey  papery  leaves  tapering 
towards  both  base  and  apex.  They  are  usually  mixed  with  the 
stems,  which  are  swollen  at  the  nodes. 


ALEXANDRIAN  SENNA  LEAVES 
(Senna  Alexandrina) 

Source  &c. — Alexandrian  senna  consists  of  the  leaflets 
of  Cassia  acutifolia,  Delile  (N.O.  Leguminosce),  a  small  shrub 
from  2  to  4  feet  in  height,  growing  wild  in  the  middle  and 
tipper  Nile  territories.  The  medicinal  value  of  the  pods  and 
leaves  of  the  plant  was  known  to  the  Arabian  physicians  of  the 
tenth  and  eleventh  centuries,  through  whom  European  physi- 
cians probably  became  acquainted  with  the  drug. 

Alexandrian  senna  is  collected  from  wild  plants  by  Bedouins, 
chiefly  between  Suakin  and  Kassala.  The  leaflets  are  separated 


YiG.  8.— Alexandrian  Senna  leaves.    Natural  size. 

from  the  petiole  and  dried.  They  are  either  brought  for 
exportation  to  the  Bed  Sea  ports  or  conveyed  down  the  Nile 
to  Alexandria. 

Description.  —The  plant  produces  a  paripinnate  compound 
leaf  about  4  or  5  inches  in  length.  The  leaflets,  which  consti- 
tute the  Alexandrian  senna  of  the  British  Pharmacopoeia, 
average  about  1  inch  in  length,  not  exceeding  U  inch,  and,  when 
dried,  are  of  a  pale  greyish-green  colour,  tliin,  and  brittle  in 
texture.  In  shape  they  vary  from  lanceolate  to  ovate-lanceolate. 
The  margin  is  entire  and  the  apex  acute  and  mucronate.  At 
the  base  the  leaves  are  decidedly  unequal,  and  on  the  under 
surface  the  veins  are  distinct.  When  examined  with  a  lens 
both  surfaces  of  the  leaf  are  seen  to  be  pubescent,  small  hairs 
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being  distinctly  visible,  especially  near  the  veins.  These  hairs, 
when  exiiniined  under  the  microscope,  are  found  to  hn  one- 
celled  and  thick-walled,  and  form  a  means  by  which  senna  leaves 
can  be  distinguished  fn^m  argel  leaves  (see  below),  the  hairs  of 
which  are  three-celled. 

Ale.xandrian  senna  has  a  faint  but  characteristic  odour  and 
a  nuicilaginous,  sickly,  unpleasant  taste. 

The  leaves  frequently  appear  in  comnn  i  ce  in  a  more  or  less 
broken  condition  due  to  their  brittle  papery  texture.  They 
sometimes  contain  the  flat  curved  fruits,  fragments  f)f  the  stalk. 


Fig.  9.— Obovate  Senna  leaves  (C.  obovata).    Natural  size. 


and  occasionally  the  obovate,  mucronate  leaves  of  C.  obovata, 
Collad.,  maybe  found  here  and  there.   Beyond  these  accidental 
impurities  Alexandrian  senna  seldom  contains  any  admixture. 
The  student  should  observe 

(a)  The.  jjredominating  asymmetrical,  lanceolate  or  ovate- 

lanceolate  sha2)c, 

(b)  The  veins  distinct  on  the  under  surface, 

(c)  Both  surfaces  more  or  less  distinctlij  pubescent ; 

and  should  compare  the  leaves  with 

(i)  C.  obovata,  which  are  obovate, 

(ii)  Indian  sejina  leaves,  which  are  yellowish  green  in 

colour,  less  conspicuously  asymmetrical,  and  less 
pubescent, 

(iii)  Argel  leaves,  which  are  equal  at  the  base,  thick  in 
texture,  and  in  w^hich  the  veins  are  not  distinct. 

The  leaves  curl  slightly  as  they  dry,  and,  being  loosely 
packed,  retain  this  appearance  in  the  drug  ;  Indian  senna  leaves, 
on  the  other  hand,  being  pressed  into  bales,  are  commonly  flat 
and  bear  other  evidence  of  the  pressure  to  which  they  'have 
been  subjected. 
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Constituents. — The  purgative  property  of  senna  leaves  is 
largely  due  to  the  presence  of  a  substance  possessing  acid 
properties  and  known  as  cathartic  acid.  This  substance,  how- 
ever, has  not  yet  been  obtained  in  a  state  of  purity,  and  we 
have  therefore  no  definite  knowledge  of  its  nature  ;  it  is  said  to 
be  glucosidal,  and  to  be  an  active  purgative  in  doses  of  1^  to  2 
grains. 

Senna  contains,  further,  cliriisojohanic  acid,  mucilage,  and 
a  yellow  substance  allied  to  and  possibly  identical  with  emodin  ; 
lastly,  two  bitter  principles,  sennacrol  and  scnnapicrin,  which 
are  stated  to  be  glucosides,  but  of  which  there  is  little  definite 
information. 

Uses. — Senna  stimulates  the  muscular  coat  of  the  intestine 
aind  produces  purgation,  which  is  not  followed,  as  commonly  is 
the  case,  by  constipation  ;  it  is  therefore  one  of  the  most  useful 
of  purgatives,  especially  in  cases  of  habitual  constipation. 

Substitutions  &C.— Alexandrian  senna,  as  already  mentioned, 
seldom  contains  any  admixture  beyond  the  stalks  and  fruits  of 
the  plant,  and  occasionally  the  leaves  of  C.  obovata.  The 
latter  plant,  which  grows  in  Upper  Egypt,  was  formerly  highly 
valued  as  a  drug,  and  was  even  cultivated  in  Italy  during  the 
first  half  of  the  sixteenth  century.  Its  leaves  are  easily 
recognised  by  their  broadly  obovate  shape,  abruptly  tapering 
apex,  and  distinct  pinnate  venation. 

Argel  leaves,  the  leaves  of  Solenostemma  Argel,  Hayne 
(N.O.  Asclepiadacece),  a  small  shrub  growing  in  the  same  dis- 
tricts as  senna,  were  formerly  regularly  mixed  with  Alexandrian 


Fig.  lO.-Argel  leaves,    a,  showing  the  shape  of  the  leaf;  n  c,  d,  showing  the 
curled  appearance  of  the  dried  leaves.    Natural  Bize. 


senna  They  closely  resemble  senna  leaves  m  then-  colour  and 
outline,  but  may  be  distinguished  by  their  thick,  rigid  texture, 
and  by  their  pecuharly  curled,  cm-ved,  or  twisted  appearance  ; 
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the  surface  is  tinely  wrinkled,  tlie  veins  are  not  evident,  and  the 
leaf  is  equal  at  the  base.  They  have  a  distinctly  bitter  taste. 
When  examined  by  the  microscope  they  exhibit  three-celled 
hairs,  whilst  those  of  senna  leaves  are  one-celled.  The  trade  in 
senna  was  formerly  a  monopoly  of  the  Egyptian  Government, 
and  during  that  time  argel  leaves  were  regularly  mixed  with 
the  drug  in  the  proportion  of  about  1  part  of  argel  leaves  to 
4  parts  of  senna.  Of  late  years  this  practice  has  been  persis- 
tently discouraged,  and  the  arrival  of  senna  mixed  with  argel 
leaves  is  now  a  rarity  in  the  English  market. 

Senna  pods,  the  fruits  of  Cassia  acutifolia,  wliich  are 
found  mixed  with  the  senna,  and  are  also  imported  as  a 
separate  article  of  commerce,  are  very  flat  legumes.  They  are 
dark  brown  or  greenish  brown  in  colom*,  broadly  oblong,  slightly 
curved,  and  rounded  at  each  extremity.  They  vary  from  1^  to 
•2i  inches  in  length,  and  from  J  to  1  inch  in  breadth,  and  contain 
several  flat  obovate-cuneate  seeds.  They  have  been  recom- 
mended for  medicinal  use  as  preferable  to  the  leaves,  and  have 
been  employed  to  a  considerable  extent. 


INDIAN  SENNA  LEAVES 
(Tinnevelly  Senna,  Senna  Indica) 

Source  &c. — Indian  or  Tinnevelly  senna  consists  of  the 
leaflets  of  Cassia  angu,stifolia,  Vahl,  which  is  indigenous  to 
southern  Arabia,  but  is  cultivated  largely  for  medicinal  use 
in  southern  India,  especially  in  the  district  of  Tinnevellij,  in 
the  extreme  south-east.  Here  the  plant  attains  an  unusual 
luxuriance,  and  produces  larger  leaves  than  the  Arabian  wild 
plant.  They  are  carefully  collected, .  dried,  pressed  into  bales, 
and  exported  from  Tuticorin. 

Description  —Tinnevelly  senna  is  usually  free  from  ad- 
mixture either  of  foreign  leaves  or  even  of  stalks  and  fruits 
The  leaves  resemble  Alexandrian  senna  rather  closely,  but  are 
generally  of  a  yellowish-green  rather  than  greyish-gi-een 
colour,  a  difference  more  noticeable  in  bulk  than  in  single 
leaves.  They  attain  a  larger  size  than  the  Alexandrian, 
varying  usually  from  1  to  2  inches  in  length.  They  diff"er  also 
in  being  more  uniformly  lanceolate  in  shape,  less  conspicuously 
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asymmetrical,  and  less  pubescent.  They  are  somewhat  firmer 
in  exture  than  the  Alexandrian,  and  are  consequently  less 
broken  when  they  arrive,  and,  being  exported  in  compressed 
bales  are  usually  flatter.  There  is  also  a  slight  but  percep- 
tible difference  m  the  odour  of  the  two  varieties.    The  student 


Fig.  11.— Tinnevelly  Senna  leaves.    Natural  size. 

should  carefully  compare  these  two  varieties  of  senna  and 
note  the  greater  symmetry  in  the  Tinnevelly,  the  lanceolate 
shape,  the  flatness  of  the  leaves,  their  yellowish-green  colour, 
and  less  pubescent  surface.  It  is,  however,  quite  possible  to 
select  from  the  two  varieties  exceptional  leaves  that  are  indis- 
tinguishable from  one  another.  The  student  must  be  guided 
by  the  characters  of  the  majority. 

Constituents. — The  constituents  of  Tinnevelly  senna  are 
identical  with  those  of  Alexandrian  senna.  Either  variety 
may  be  used  in  making  the  official  preparations  of  senna. 

Substitutions  &c. — Beyond  the  two  varieties  of  senna 
described,  occasional  packages  only  of  other  sennas  reach  the 
London  market.    Among  these  may  be  noticed  here — 

Arabian  or  Mecca  senna,  obtained  from  wild  plants  of 
C.  angustifolia.  These  leaves  are  collected  in  southern  Arabia 
and  sometimes  shipped  via  Bombay,  or  now  more  com- 
monly by  the  Red  Sea  route,  to  London.  They  may  be  dis- 
tinguished from  Tinnevelly  senna  by  the  evident  want  of  care 
in  collecting  and  drying  the  leaves,  which  are  usually  discoloured 
and  mixed  with  stalks.  From  Alexandrian  senna,  under  which 
name  they  have  also  appeared,  the  elongated  lanceolate  shape 
of  the  leaf  will  distinguish  them. 
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Senna  jwils.—Tha  tiuits  of  C.  anyuHtifolia  closely  resemble 
those  of  C.  ucuti/olia ;  they  are,  liowever,  rather  narrower,  and 
the  remains  of  the  base  of  the  stvhi  are  usually  more  distinct. 

CHERRY-LAUREL  LEAVES 
(Folia  Laurocerasi) 

Source  &C.  — The  cherry  laurel,  Pruniis  lAiurocerasus, 
Linn.  ^X.O.  Husacecc),  is  an  evergreen  shrub  indigenous  to 
Persia  and  Asia  Minor,  but  cultivated  in  most  temperate 
regions.  It  was  introduced  into  this  country  towards  the  end 
of  the  sixteenth  century,  but  the  poisonous  property  of  tlie 
water  distilled  from  the  leaves  was  not  known  till  1781  ;  the 
poisonous  principle  contained  in  it  was  identified  as  hydro- 
cyanic acid  soon  after  the  discovery  of  the  latter  by  Scheele  in 
178-2. 

Description. — Cherry-laurel  leaves,  which  are  oflicial  in  the 
fresh  state  only,  are  of  considerable  size,  averaging  about  (3  inches 
in  length  by  2  inches  in  breadth.  The  upper  surface  is  dark 
green  in  colour  and  glossy,  the  under  surface  paler.  In  outline 
they  vary  from  oblong-lanceolate  to  nearly  obovate,  tapering 
towards  both  base  and  apex,  the  latter  being  shortly  acute  and 
recurved.  The  leaves  are  thick  and  coriaceous  in  texture,  and 
are  supported  on  short  stout  petioles.  The  margin  is  slightly 
recurved  and  is  provided  at  intervals  with  short  strong 
serrations,  which  are  easily  felt  in  the  dried  leaf  when  the 
finger  is  passed  along  the  margin  from  apex  to  base.  From  the 
midrib,  which  is  prominent  on  the  under  surface,  lateral  veins 
are  given  oflf  at  angles  of  45°  to  60°,  and  near  the  base  of  the 
leaf,  also  on  the  under  sm'face,  and  on  either  side  of  the  midrib 
are  from  one  to  four  brown  depressed  spots.  These  spots  are 
the  remains  of  glands  in  which  a  sugary  substance  is  produced 
whilst  the  leaf  is  young.  Both  surfaces  of  the  leaf  are  quite 
glabrous. 

When  fresh  and  entire,  cherry-laurel  leaves  are  almost 
inodorous  ;  but  when  crushed,  or  even  scratched  with  a  needle, 
they  evolve  an  odour  recalling  that  of  oil  of  bitter  almond  and 
hydrocyanic  acid.  Dried  leaves  yield  a  much  less  perceptible 
odour  when  crushed  and  moistened  with  water  than  the  fresh. 

Constituents. — The  principal  constituent  of  cherry-laurel 
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leaves  is  laurocerasin,  a  glucoside  that  has  been  obtained  in 
hygroscopic  crystals  (Lehniann,  1885),  and  closely  resembles, 
but  appears  not  to  be  identical  with,  amygdalin,  which  is  con- 
tained in  the  bitter  almond.  When  brought  into  contact  with 
emulsin  (an  enzyme  ferment  also  contained  in  the  leaves)  and 
water,  laurocerasin  is  decomposed,  yielding  henzaldehyde  (oil  of 
bitter  almonds),  hydrocrjanic  acid,  and  dextrose. 

As  long  as  the  leaves  remain  intact  no  decomposition  takes 
place,  for  the  emulsin  is  stored  in  the  endodermis  of  the  veins, 
whilst  the  laurocerasin  is  distributed  through  the  parenchyma 
of  the  leaf.  The  two  bodies  cannot  therefore  come  into 
contact  with  one  another  until  the  cells  containing  them  are 
broken  ;  directly  this  is  effected,  as  it  would  be  by  cutting  or 
bruising  the  leaf,  the  reaction  takes  place. 

Fresh  leaves  from  healthy  plants  yield  on  an  average  about  0-1 
per  cent,  of  hydrocyanic  acid.  In  the  autumn  the  yield  is  less 
than  in  the  spring  or  early  summer,  the  3'oung  leaves,  which 
are  more  numerous  in  the  latter  seasons,  being  especially  rich 
in  laurocerasin.  In  June  new  unfolded  leaves  have  yielded  as 
much  as  2-49  per  cent,  of  hydrocyanic  acid  (Ven,  1898). 

Uses. — Cherry  laurel  water  is  emploj^ed  as  a  flavouring 
agent,  and  is  also  administered  as  a  sedative,  its  action  being 
due  to  the  hydrocyanic  acid  it  contains. 


WITOH-HAZEL  LEAVES 

(Folia  Hamamelidis) 

Source  &c.  —  The  witch-hazel,  Hamamelis  virginiana, 
Linn.  (N.O.  Hamamelideoi) ,  is  a  common  shrub  in  the  United 
States  and  Canada.  It  attains  a  height  of  about  10  feet,  and 
resembles  the  common  hazel  both  in  its  leaves  and  in  its  fruit, 
which  is  edible.  Both  the  fresh  and  dried  leaves  are  official, 
the  former  being  employed  for  the  preparation  of  Liquor 
Hamamelidis.  The  bark  is  also  used  in  medicine.  (See  '  Witch- 
hazel  Bark.') 

Description.— Commercial  witch-hazel  leaves  are  usually  m 
a  somewhat  indifferent  state  of  preservation,  being  frequently 
discoloured,  broken,  and  pressed  together  into  more  or  less 
compact  masses.     Well-preserved  full-grown  leaves  are  of  a 
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dark  «,'reen  or  brown ish-Ki"eeii  colour  on  iIk-  u^^n  i  surface,  paler 
on  the  under  surface,  and  attain  0  inclies  in  lenf,'th  In"  4  inches  in 
breadth.  In  outline  tiiey  are  broadlv  oval  or  rounded-obovate, 
the  lamina  tapering 
somewhat  towards  the 
base,  where  it  is  de- 
cidedly oblique,  usually 
cordate,  and  provided 
with  a  short  petiole  ;  at 
the  apex  they  are  ob- 
tuse. The  margin  is 
coarsely  crenate  or  even 
sinuate.  On  the  under 
surface  tlie  midrib  is 
prominent,  and  the 
lateral  veins,  which  are 
also  very  distinct,  branch 
from  it  at  an  acute  angle, 
and  run  straight  to  and 
terminate  in  the  crena- 
tious  of  the  margin.  In 
the  angles  thus  formed 
and  on  the  veins,  hairs, 
which  will  be  seen  mider 
the  lens  to  have  a 
characteristic  branching 
form,  are  usually  to  be  found ;  they  are  more  frequent  on 
young  leaves,  very  young  leaves  being  brown  in  colour  and 
densely  hairy.  The  leaves  have  only  a  slight  odour,  but  a  de- 
cidedly astringent  and  somewhat  bitter  taste. 
The  student  should  observe 

(a)  The  sinuate  margin, 

{b)  The  lateral  veins  running  straight  to  the  margin, 
(c)  The  branching  hairs. 

Constituents. —Witcl  1-1  lazel  leaves  have  not  yet  been  sub- 
jected to  careful  analysis.  They  contain  gallic  acid,  tannin,  a 
bitter  principle,  and  a  trace  of  volatile  oil.  By  distilling  the 
fresh  or  dry  leaves  with  water  or  dilute  alcohol,  a  distillate  is 
obtained  possessing  a  distinct  aroma,  different  from  that  of 
the  leaves  themselves,  due  probably  to  some  product  of  decom- 
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12. — Witch-hazel  leaf.    One-half  natural 
size.  (Maisch.) 
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position.  The  official  Liquor  Hamamelidis,  whicli  is  made  by 
distilling  the  fresh  leaves  with  dilute  alcohol,  contains,  in  addi- 
tion to  the  aromatic  body  alluded  to,  a  trace  of  protocatechuic 
acid. 

Hamamelin  is  a  mixture  of  substances  obtained  by  ex- 
tracting the  leaves,  or  sometimes  the  bark,' with  strong  alcohol 
and  evaporating  the  tincture  thus  obtained  ;  it  is  not  one  of 
the  active  constituents  of  the  drug. 

Uses. — Witch-hazel  leaves  are  astringent  and  hasinostatic  ; 
they  are  useful  in  haemorrhage  from  the  liose,  lungs,  &c. 

EUCALYPTUS  LEAVES 
(Folia  Eucalypti) 

Source  &c. — The  plant  from  which  the  official  eucalyptus 
leaves  are  obtained  is  Eucalijijtus  Globulus,  Labill.  (N.O. 
MyrtacecB),  the  ordinary  '  blue  gum '  tree  of  Victoria  and 
Tasmania.  This  tree,  which  is  one  of  the  largest  known, 
attains  a  height  of  over  300  feet  ;  it  is  indigenous  to  Tasmania 
and  eastern  AtLstralia,  but  is  now  cultivated  in  Italy,  SjJain, 
southern  France,  and  other  warm  countries.  It  grows  rapidly, 
and  is  largely  planted  in  unhealthy  marshy  districts,  such  as 
the  Campagna  near  Eome,  upon  which  it  exercises  a  beneficial 
influence. 

The  tree  is  remarkable  on  account  of  the  dimorphism  of  its 
leaves.  On  young  plants  these  are  opposite,  ovate,  cordate  at 
the  base,  and  sessile,  and  they  grow  with  one  surface  directed 
upwards  and  one  downwards.  On  older  plants,  and  especially 
on  the  upper  parts  of  the  trees,  longer  scimitar-shaped  stalked 
leaves  are  produced,  which  grow  with  one  margin  directed 
upwards  and  the  other  downwards,  and  are  irregularly  disposed 
on  the  stem.  The  latter  alone  are  employed  in  making  the 
preparations  of  eucalyptus  leaves.  They  are  collected  in  the 
south  of  France,  and  dried  for  medicinal  use.  Both  forms  of 
the  leaf  are  used  fresh  for  the  distillation  of  the  volatile  oil. 

Description. — Eucalj'ptus  leaves  are  web  characterised  by 
their  great  length  (up  to  12  inches)  and  narrow  ensiform 
outline.  They  taper  gradually  towards  the  apex,  but  narrow 
rather  abruptly  at  the  base  into  a  short  twisted  petiole,  the 
twist  in  the  petiole  enabling  the  leaf  to  hang  with  its  margins 
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instead  of  its  surfaces  directed  upwards  and  downwards.  Tlie 
lamina  is  thick,  coriaceous  in  texture,  and,  when  quite  (hy, 
brittle.  The  niar^nn  is  entire  and  somewhat  thickened  ;  the 
midrib  is  not  prominent  on  either  surface,  and  the  lateral  veins. 


Fiii.  l.'J.    iMiciilyptus  leaf.    Hi  <Uiceii  in  si/.e.  (Muisch.) 

most  of  which  leave  the  midrib  at  an  acute  angle,  anastomose 
near  the  margin  to  a  continuous  line. 

The  leaves  are  quite  glabrous,  but  di.stinctly  punctate  from 
the  presence  of  numerous  oil-glands  situated  in  the  me.sophyll ; 
these  are  best  observed  by  examining  the  surface  with  a  lens 
whilst  the  leaf  is  held  against  a  strong  light.  The  surfaces  of 
the  leaves  are  frequently  marked  with  a  number  of  minute 
warty  brown  spots  (groups  of  cork  cells). 

The  odour  of  fresh  eucalyptus  leaves  is  strong,  camphora- 
ceous,  and  characteristic  ;  in  the  dry  leaves  it  is  less  perceptible 
until  they  are  crushed.  The  taste  of  the  dry  leaves  is  aromatic, 
pungent,  and  slightly  bitter. 

The  student  should  observe 

(a)  The  ensiform  outline, 

(6)  The  coriaceous  texture, 

(c)  The  similarity  bcticcen  the  two  surfaces. 

Constituents. — Eucalyptus  leaves  contain,  when  fresh,  from 
8  to  5  per  cent,  of  volatile  oil.  They  also  contain  tannin  and 
a  bitter  princijyle  which  has  not  yet  been  investigated. 

BEARBERIIY  LEAVES 
(Folia  Uv£e  Ursi) 

Source  &c. — The  common  bearberry,  Arctostaplujlos  Uva- 
ursi,  Sprengel  (N.O.  Ericacece),  is  a  small  procumbent  evergreen 
shrub  distributed  throughout  central  and  northern  Europe 
and  North  America.  It  is  indigenous  to  Great  Britain,  but 
is  confined  to  Scotland,  the  north  of  England,  and  Ireland. 
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The  plant  sends  out  branching  stems  that  take  root,  and  so 
forms  small  clumps.    The  drug  was  probably  in  use  long  ago 

in  this  country,  but  was  first 
introduced  into  the  London 
rharmacopasia  in  1788. 

Description.  —  Bearberry 
leaves  are  small  shining  coria- 
ceous leaves,  seldom  measuring 
as  much  as  1  inch  in  length 
by  ^  inch  in  breadth.  The 
colour  of  the  upper  sm'face 
is  dark  green  or  yellowish 
green,  that  of  the  under  sur- 
face paler.  In  outline  they 
are  spathulate  or  obovate,  the 
lamina  being  rounded  at  the 
apex,  but  tapering  gradually 
towards  the  base  to  a  short 
petiole.  They  are  more  or 
less  rigid,  and,  when  quite 
dry,  brittle.  The  margin  is 
entire,  slightly  revolute,  and  in  young  leaves  ciliate  with 
short  hairs,  but  these  are  not  discernible  in  the  drug, 
which  is  quite  glabrous.  The  veins,  and  even  the  veinlets, 
are  depressed  on  the  upper  surface,  which  thus  assumes  a 


Fig.  14. — Bearberry.  Keduced  to 
about  one-fourth  natural  size. 
(Maisch.) 


Fig.  15. — Bearberry  leaves.    Natural  size. 


chequered  or  wrinkled  appearance;  the  greyish-green  under 
surface  is  reticulately  marked  with  somewhat  darker  veins, 
which  are  often  shghtly  raised,  but  it  does  not  show  raised 
brown  points  when  examined  with  a  lens.  The  leaves  have 
no  marked  odour,  but  a  strongly  astringent  and  somewhat 
bitter  taste. 
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Tlie  student  should  observe 

(d)  The  spathulati'  uutlinr,  vntin   ma/yi/i,  ;iiid  rounded 
apex, 

{b)  The  lU'inlets  depressed  on  tJir  npj)er  surface, 

(d)  The  absence  of  brown  points  on  the  under  surface  ; 

and  shouUl  coni})are  tlie  leaves  with 

(i)  Bnchu  leaves,  whicli  have  a  toothed  niarj^in, 

(ii)  The  substitutes  mentioned  below. 

Constituents.  —  Bearberry  leaves  contain  both  tannin  and 
gallic  acid  ;  an  infusion  of  the  leaves  accordin^^ly  gives  a 
bluish-black  precipitate  with  ferric  salts.  They  contain, 
further,  two  crystalline  substances,  arbutin  and  ursone. 

Arbutin  is  glucosidal,  and  yields,  when  hydrolysed  with 
dilute  sulphuric  acid  (or  with  emulsin),  dextrose  and  hydro- 
quinone.  A  similar  decomposition  takes  place  when  arbutin 
is  administered  by  the  mouth,  hydroquinone  being  excreted  by 
the  urine  ;  in  fact,  the  activity  of  bearberrj'  leaves  is  said  to 
be  partly  due  to  the  stimulant  and  antiseptic  properties  of  the 
latter  substance.  Arbutin  has  also  been  isolated  from  several 
other  ericaceous  plants. 

Ursone  has  been  obtained  in  tasteless,  colourless,  and 
odourless  crystals. 

Lastly,  bearberry  leaves  have  been  reported  to  contain 
ericolin,  an  ill-defined  glucoside  said  to  occur  in  other 
ericaceous  plants,  and  Perkin  has  lately  (1898)  isolated  ellagic 
acid  and  a  yellow  colouring  principle  crystallising  in  glistening 
needles. 

Substitutes. — Bearberry  leaves  are  seldom  adulterated  ;  the 
leaves  of  the  box  {Buxus  semp)ervirens,  Linn.)  and  of  the  cow- 
berry {Vaccinium  Vitis-idaa,  Linn.)  are  reported  to  have  been 
used  for  that  purpose,  but  are  easily  distinguished,  as  the 
former  are  emarginate  at  the  apex,  and  the  latter  have  brown 
dots  scattered  over  the  under  surface  of  the  leaf. 

Uses. — Bearberry  leaves  are  used  as  a  stimulant,  diuretic, 
and  disinfectant  in  diseases  of  the  urino-genital  tract  ;  they 
resemble  buchu  in  their  action,  but  are  more  astringent. 
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BELLADONNA  LEAVES 
(Folia  Belladonnse) 

Source  &c.— The  deadly  nightshade,  or  belladonna,  Atropa 
Belladonna,  Linn.  (N.O.  Solanacecc) ,  is  a  tall  branching  herb 
attaining  a  height  of  5  feet  or  more,  with  a  perennial  root. 
It  is  widelj^  distributed  over  central  and  southern  Europe; 
in  England  it  is  confined  chiefly  to  the  southern  counties,  but 
is  cultivated  in  Bedfordshire,  Hertfordshire,  and  elsewhere, 
and  it  is  grown  for  medicinal  use  in  Germany  also. 

The  poisonous  properties  of  belladonna  were  certainly 
known  towards  the  end  of  the  fifteenth  century,  probably 


Fig.  1G.— Belladonna,  showing  leaves  in  unequal  pairs.  Keduced. 

much  earher.  The  leaves  were  introduced  into  the  London 
Pharmacopoeia  of  1809,  the  root  coming  into  use  much  later. 

The  fresh  leaves  and  branches  of  the  plant  are  used  for 
preparing  extract  of  belladonna.  The  dried  leaves,  which 
were  formerly  used  in  making  the  tincture,  are  now  no  longer 
official  ;  they  are  frequently  imported  from  Germany  and 
Erance. 
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Description.  The  hU-iu  ot  ihe  Ijelladonna  pluut  divides 
usually  a  little  above  the  {Ground  into  three  larjje  branches, 
each  of  which  branches  a^ain 
freely.  The  lower  leaves  on 
the  stem  are  solitary,  but  tlu; 
upper  are  arranged  in  ])aiis, 
consisting  of  a  large  and  a 
small  leaf,  the  former  being 
directed  outwards,  the  lattei- 
inwards.  The  petiole  of  the 
lariie  leaf  is  adnata  to  the 
stem,  and  the  leaf  really  be- 
longs to  the  next  lower  node, 
where  there  will  be  a  small 
leaf  with  a  leaf-bud  in  its  axil 
and  large  leaf  with  flower-bud 
in  its  axil.  The  flowers  are 
solitary  and  pendulous  ;  they 
have  a  dull  purplish  cam- 
panulate  corolla  and  superior, 
two-celled,  many-seeded  ovary, 
which  develops  into  a  pur- 
plish-black fleshy  fruit.  The 
leaves  vary  from  3  to  8  inches 
in  length,  the  lower  on  the  stem  being  larger  than  the  upper. 
They  are  broadly  ovate  in  outline,  acute,  entire,  tapering 
towards  the  base,  and  glabrous  or  nearly  so,  except  when  quite 
young,  when,  in  common  with  the  young  stems,  they  exliibit 
a  soft  pubescence.  The  lateral  veins  are  prominent  on  the 
under  surface  and  leave  the  midrib  at  an  angle  of  about  45°  to 
00°,  the  latter  figure  being  frequent  in  the  smaller,  upper  leaves 
of  the  plant. 

The  transverse  section  of  the  midrib  exhibits,  when  ex- 
amined under  the  microscope,  strands  of  ba^t  both  above  and 
below  the  wood  (bi-collateral  bundles)  —  a  feature  common  in 
the  natural  order  Solcuiacece  and  in  some  few  other  orders — but 
by  no  means  of  frequent  occurrence,  and  hence  of  use  in  identi- 
fying the  leaves.  Some  of  the  cells  of  the  mesophyll  are  filled 
with  numerous  minute  crystals  of  calcium  oxalate,  best  seen 
when  the  leaves,  after  suitable  treatment,  are  examined  under 
the  microscope.    This  is  an  important  character,  a«  it  enables 


Fio.  17. — Belladonna  leaf.  Under  surface, 
showing  the  venation.    Natural  size. 
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us  to  distinguish  these  leaves  from  stramonium,  henbane,  fox- 
glove, and  many  others. 

The  dried  leaves  are  thin,  paj^ery,  and  brittle;  they  are 
usually  of  a  dull  green  colour,  paler  below.  The  midrib  is 
prominent  on  the  under  surface,  and  the  lateral  veins  are 
distinct.  Hairs  are  rarely  to  be  found  except  on  young  leaves, 
especially  of  wild  plants,  but  the  surface  exhibits  under  the 
lens  numerous  whitish  elevated  points  ;  these  are  produced  by 
the  cells  filled  with  calcium  oxalate  contained  in  the  mesophyll 
of  the  leaf,  which  produce,  when  the  tissue  of  the  leaf  dries 
and  shrinks,  the  appearance  described.  Neither  all  specimens 
of  the  drug  nor  both  surfaces  exhibit  this  character  equally 
well. 

The  fresh  plant  exhales,  when  crushed,  a  disagreeable  odour, 
but  the  dry  leaves  are  almost  inodorous.  Both  fresh  and  dried 
leaves  have  a  bitterish  taste,  and  the  juice  of  the  former  or  an 
infusion  of  the  latter,  when  dropped  into  the  eye,  dilates  the 
pupil. 

The  leaves  should  be  collected  when  the  plant  is  in  flower, 
as  they  are  then  richest  in  alkaloid.  For  the  preparation  of 
the  extract  the  larger  stalks  should  be  rejected,  as  it  has  been 
shown  that  the  extract  prepared  from  the  stalks  contains  less 
alkaloid  than  that  prepared  from  the  leaves  (Eanwez,  1897). 
Por  the  same  reason  the  dry  drug  should  be  as  free  as  possible 
from  stalk. 

The  student  should  observe 

{a)  The  upper  leaves  in  unequal  pairs, 

(b)  The  glabrous  surface, 

(c)  The  presence  of  whitish  raised  points  (on  the  dried 

leaves)  ; 

and  should  compare  the  dried  leaves  with 

(i)  Stramonium  leaves,  which  curl  and  twist  as  they  dry, 

have  a  characteristic  odour  and  lateral  veins 
making  a  more  acute  angle  with  the  midrib, 

(ii)  Foxglove  leaves,  which  are  hairy, 

(iii)  Henbane  leaves,  which  are  hairy. 

Constituents.— The  chief  constituents  of  belladonna  leaves 
are  the  alkaloids  hxjoscyamine  and  atropine.  Hyoscyamine  can 
be  obtained  in  colourless  crystals,  and  is  easily  transformed 
.by  heating  for  six  hours  to  110°  C.  into  atropine,  with  which 
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it  is  isomeric.  The  proportion  of  total  alkaloid  jjresent  in  the 
dry  leaves  varies  from  O  H  to  0  7 ,  according  to  the  assays 
of  various  chemists ;  probably  about  ()-4  to  0  5  per  cent, 
would  represent  the  avenif^'e  of  leaves  of  good  quality.  Of  this 
total  alkaloid  the  greater  proportion  is  hyoscyamine,  not,  as  was 
formerly  supposed,  atropine  ;  in  fact,  the  pre-existence  of  the 
latter  alkaloid  in  the  drug  has  been  doubted.  These  alkaloids 
are  found  in  all  parts  of  the  plant  associated  probably  with 
other  alkaloids  of  less  importance  {helladunninc  &c.),  and  with 
a  fluorescent  principle,  /3  methyl-asculetiti  (chrysatropic  acid), 
which  has  been  obtained  from  the  root  in  yellow  crystals  and 
has  also  been  found  in  gelsemium  root. 

In  the  manufacture  of  the  alkaloids  hyoscyamine  and 
atropine  the  root  is  used,  and  not  the  leaf,  because  the  alkaloids 
can  be  separated  from  the  substances  that  accompany  them  in 
the  root  more  easily  than  from  those  present  in  the  leaf. 

Uses. — Belladonna  acts  as  a  local  anaesthetic  and  anodj'ne, 
and  is  used  externally  to  relieve  pain.  Internally,  it  is  given 
to  check  the  sweating  in  phthisis,  as  a  sedative  to  the  respiratory 
nerves,  to  relieve  spasmodic  cough,  and  in  numerous  other 
cases. 

STKAMOlSriXJM  LEAVES 
(Folia  Stramonii) 

Source  &C. — The  thornapple,  Datura  Stramonium,  Linn. 
(N.O.  Solanacece) ,  is  a  large  bushy  annual  attaining  about  8  feet 
in  height,  a  native  probably  of  the  shores  of  the  Caspian,  but 
found  commonly  on  waste  ground  throughout  the  temperate 
and  warmer  regions,  and  met  with  occasionally  in  England, 
escaped  from  cultivation.  It  is  cultivated  in  this  country  in 
Bedfordshire  &c.,  but  our  supply  of  the  drug  is  derived  largely 
from  Germany,  France,  and  Hungary.  The  introduction  of 
stramonium  into  medicine  is  due  chiefly  to  the  exertions  of 
Storck  in  the  latter  half  of  the  eighteenth  century.  For  medi- 
cinal use,  the  leaves  and  young  shoots  are  collected  when  the 
plant  is  ill  flower  and  dried. 

Description. — The  stem  of  the  thornapple  is  stout  and 
erect,  branching  repeatedly,  and  producing  in  the  forks  of  the 
branches  a  leaf  and  a  single  flower  with  a  tubular  calyx  and 
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large  white  funnel-shaped  corolla.  This  flower  is  succeeded 
by  an  erect  spiny  capsule  about  the  size  of  a  walnut.  In 
addition  to  mature  and  young  leaves  the  drug  therefore  fre- 
quently contains  the  remains  of  the  flower  with  a  tubular 
calyx  and  now  yellowish  corolla,  or  of  the  young  shrivelled 
bristly  fruit. 

The  dried  leaves  are  usually  much  shrivelled  and  wrinkled ; 
they  are  of  a  dark  greyish-green  colour,  especially  on  the  upper 
surface,  ovate  in  outline,  uneqL^al  at  the  base,  and  petiolate. 

They  attain  (5  inches 
or  more  in  length,  and 
are  characterised  by 
the  very  coarse  pointed 
teeth  which  impart  to 
the  margin  a  sinuate- 
dentate  outline ;  the 
apex  of  the  leaves  is 
shortly  acuminate.  On 
the  under  surface  the 
midrib  is  distinct 
though  not  very  pro- 
minent ;  the  lateral 
veins  leave  it  at  an 
angle  of  about  45°  and 
divide  when  near  the 
margin,  one  branch 
passing  into  the 
pointed  lobe  of  the 
leaf,  whilst  the  other 
anastomoses  with 

Fio.  18.— Thornapple  leaf.   Under  surface,         other,  tertiary  veins, 
showing  the  venation.    Natural  size.  When  quite  yOUng 

the  leaves  are  covered  with  stout  curved  hairs,  but  as  they 
reach  maturity  these  fall  off,  and  full-grown  leaves  are 
glabrous  or  neariy  so.  In  the  cells  of  the  mesophyU  calcium 
oxalate  in  cluster-crystals  can  be  observed  when  the  leaves 
are  examined  under  the  microscope  after  suitable  treatment. 
This  character  is  useful,  as  it  enables  one  to  distinguish  this 
drug  from  belladonna,  henbane,  and  foxglove.  The  odour  of 
the  drug,  though  not  strong,  is  disagreeable  and  characteristic  ; 
the  taste  is  unpleasantly  bitter. 
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The  student  should  carefully  observe 

(a)  The  curled  duel  twisted  <ippc<iraiice  of  the  dried  leaven, 
{b)  The  ((nglc  made  Jnj  the  Uiteral  veins  with  the  midrib, 

(c)  The  occasional  presence  of  the  remains  of  tlie  Jiower 

and  fruit, 

(d)  The  characterislic  odour,  and, 

(r)  After  soaking  in  water,  the  sinuate-dentate  outline 
(unless  the  leaves  are  too  much  broken)  ; 

and  should  compare  them  with 

(i)  Belladonna  leaves  (see  before), 

(ii)  Henbane  leaves,  which  are  hairy, 

(iii)  Foxglove  leaves,  which  are  haiiy. 

Constituents.  —  Stramonium  leaves  contain  the  same  prin- 
cipal alkaloids  as  belladonna  leaves,  viz.  hijoscyamine  and 
atropine,  but  in  somewhat  smaller  proportion.  Probably  about 
0-8  per  cent,  would  be  the  average  of  total  alkaloid,  but  upon 
this  point,  as  well  as  upon  the  relative  proportion  of  alkaloid 
in  the  stem  and  leaf,  further  information  is  wanted.  Hyoscya- 
mine  appears  to  be  present  in  larger  proportion  than  atropine  ; 
indeed  there  is  some  doubt  as  to  the  pre-existence  of  the  latter 
in  the  drug,  since  it  may  be  easily  produced  from  hyoscyamine 
during  the  process  of  extraction. 

Uses. — Stramonium  leaves  resemble  belladonna  in  their 
action ;  they  are,  however,  almost  exclusively  used  in  the 
treatment  of  spasmodic  affections  of  the  respiratory  organs. 

HENBANE  LEAVES 
(Folia  Hyoscyami) 

Source  &c. — The  common  henbane,  Hyoscyamus  nigcr. 
Linn.  (N.O.  Solanaceai),  is  an  erect  herb  attaining  a  height  of 
about  2  or  8  feet,  distributed  over  the  whole  of  Europe  and 
extending  to  Persia  and  India.  In  England  it  is  found  chiefly 
on  waste  places  near  buildings  ;  it  is  cultivated  in  this  country 
for  medicinal  use,  but  much  is  imported  from  Germany,  and 
large  quantities  are  produced  also  in  Kussia  (Gehe).  The 
medicinal  use  of  the  plant  dates  from  very  remote  ages.  It 
was  well  known  to  the  Anglo-Saxons  in  the  tenth  and  eleventh 
centuries,  but  subsequently  fell  into  disuse.    It  was  omitted 
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from  the  London  Pharmacopoeia  in  1746,  but  restored  in 
1809  chiefly  by  the  influence  of  Storck,  who  also  introduced 
stramonium. 

Two  varieties  of  the  plant  are  known,  an  annual  and  a 
biennial,  the  distinction  between  them  being  by  no  means 
well  marked.  Both  varieties  are  used  medicinally,  but  the 
second  year's  leaves  and  flowering  tops  of  the  biennial  plant 
are  alone  official,  these  having  been  generally  considered  to  be 
superior  in  activity  to  those  of  the  annual  plant,  or  to  the 
first  year's  leaves  of  the  biennial  plant. 

Biennial  henbane  produces  in  the  first  year  of  its  growth 
simply  a  rosette  of  large  stalked  leaves  attaining  12  inches 


Fio.  19.— Henbane  (H.  nigcr).    First  year's  growth  of  the  biennial 
plant.  Reduced. 

in  length,  some  of  which  are  frequently  collected  and  form  the 
di-ug  known  commercially  as  '  first  biennial  henbane ; '  these 
are  not  official.  In  the  second  year  the  plant  sends  up  a  large 
branching  stem  attaining  a  height  of  4  feet  or  more,  which 
flowers,  ripens  its  seeds,  and  dies.  The  smaller  branches  of 
this  plant  with  the  leaves  and  flowers  constitute  the  drug  from 
which  the  green  extract  of  henbane  and  juice  of  henbane  are 
directed  to  be  prepared,  whilst  the  leaves  and  flowenng  tops, 
separated  from  the  branches  and  dried,  are  employed  for  makmg 
the  tincture. 
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Annual  henbane  is  a  niucli  siualK^r  plant  than  the  biennial. 
The  stem  does  not  branch  as  that  of  the  biennial  does,  nor  are 
the  leaves  so  lar^'e  or  so  deeply  incised  ;  the  conjlla  is  paler  in 
colour  and  less  deeply  veined  with  [)urple.  This  variety  flowers 
in  the  hrst  year  of  its  growth,  ripens  its  seeds,  and  dies. 
Althou^'h  not  olficial  it  occurs  regularly  in  coinnierce. 

Three  commercial  varieties  of  henbane  nmst  therefore  be 
distin{j;uisiied,  viz,  : 

'  First  biennial,'  consisting  of  the  leaves  of  the  first  year's 
irrowth  of  the  biennial  variety. 

'  Second  biennial,'  or  '  biennial,'  consisting  of  the  leaves  and 
flowering  tops  of  the  second  year's  growth  of  the  biennial 
variety.  This  is  the  drug  official  under  the  name  of  '  Henbane 
Leaves'  (Folia  Hyoscyami). 

'  Annual,'  consisting  of  the  stem  with  leaves  and  flowers  of 
the  annual  variety. 

Description. — As  previously  mentioned,  in  the  second  year  of 
its  growth  the  biennial  variety  of  the  plant  produces  a  tall, 
stout,  branching  stem  with  leaves  and  flowers. 

The  leaves  vary  considerably  in  size.  The  lower  are  the 
larger,  attaining  as  much  as  10  inches  in  length,  and  are 
stalked ;  towards  the  upper  part  of  the  plant  they  become 
smaller  and  sessile.  They  are  ])ale  green  in  colour,  and, 
especially  when  fresh,  soft  and  unpleasantly  clammy  or  sticky 
to  the  touch.  This  peculiarity  is  due  to  soft  hairs  which  occur 
on  both  surfaces  of  the  leaves,  but  particularly  near  the  veins 
on  the  under  surface.  These  hairs  possess  glandular  heads  by 
which  a  resinous  substance  is  secreted. 

In  outline  the  leaves  vary  from  nearly  ovate  to  elongated 
triangular  ;  the  margin  is  more  or  less  deeply  incised  so  as  to 
render  it  coarsely  dentate  or  even  pinnatifid,  and  the  midrib 
is  broad.  The  stems  are  rounded,  and  also  bear  glandular  hairs 
like  those  of  the  leaf. 

The  flowers,  which  are  usually  crowded  together,  arise  from 
the  axils  of  large,  hairy,  leafy  bracts  ;  they  possess  a  hairy 
urceolate  calyx  and  a  yellowish  gamopetalous  corolla  deeply 
veined  with  purple.  The  fruit  is  a  pyxis ;  it  is  two-celled  and 
contains  numerous  seeds. 

The  dried  drug  consists  principally  of  the  flowering  tops, 
for  these  are  separated  from  the  fresh  plant  for  drying,  whilst 
the  lower  leaves  and  branches  are  used  for  the  preparation  of 
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extract  of  henbane.  In  commerce  it  is  commonly  found  in 
n-regularly  rounded  or  flattened  masses  about  1  to  2  inches  in 
diameter,  m  which  the  coarsely  dentate  hairy  bracts,  the  yellowish 
corolla  with  deep  purple  veins,  and  two-celled  ovary  with 
numerous  ovules  can  easily  be  identified. 

The  fresh  plant  has  a  strong  heavy  odour,  which  is  less 
perceptible  in  the  dry  drug ;  but  the  taste  of  the  latter  is  more 
distinctly  bitter  than  that  of  the  former. 


Fio.  20.— Henbane  {H.  nkier).    Flowering  top  of  a  large  second  year's 
plant  of  biennial  Henbane.  Reduced. 

The  leaf  of  henbane  is  characterised  by  the  presence  in 
the  mesophyll  of  small  prismatic  crystals  of  calcium  oxalate. 
The  particular  form  which  the  calcium  oxalate  assumes  serves 
to  distinguish  this  drug  from  belladonna,  stramonium,  foxglove, 
and  others,  even  when  in  small  fragments,  but  it  will  not 
distinguish  the  official  henbane  from  the  other  commercial 
varieties. 


HENBANE 


3.0 


The  student  should  obsei  vt; 


(a)  The  luiinj  leaves  with  sinuate -dentate  outline  and 

broad  midrib, 

(b)  The  purple  veins  of  the  corolla, 

(c)  The  characteristic  fruit  (or  ovary). 

Constituents. — The  principal  alkaloid  in  henbane  leaves  is 
hyoscyamine,  but  it  appears  to  be  accompanied  by  small  pro- 
portions of  (ttropinc  and  scopolamine.  The  druf^  contains 
nnich  less  total  alkaloid  than  either  belladonna  or  stramoniunj, 
viz.  from  0-04r)  to  0  09  per  cent,  (of  the  dry  druj^).  The 
cultivated  plant  contains  about  the  same  proportion  as  the 
wild,  but  the  leaves  contain  more  than  the  stalk,  and  the 
extract  of  the  leaves  more  than  that  from  the  stalk ;  hence  the 
practice  that  sometimes  obtains  of  using  the  stalks  and  lower 
luisightly  leaves,  that  are  misuitable  for  drying,  for  the  pre- 
paration of  the  extract,  is  repre- 
liensible. 

Uses.— The  action  and  uses 
of  henbane  closelj^  resemble 
those  of  belladonna  and  stra- 
monium, but  the  drug  is  much 
weaker.  The  extract  has  a  de- 
cided laxative  and  carminative 
effect,  whilst  the  tincture  has 
a  more  marked  action  on  the 
urinary  organs. 

Varieties. — The  first  year's 
leaves  of  l)iennial  henbane  are 
easily  recognised  by  their  being 
longer  and  relatively  narrower, 
stalked,  and  free  from  stem  and 
flower. 

Annual  henbane  is  distin- 
guished by  its  slender  simple 
'stem,  smaller  leaves,  and  paler 
corolla,  with  less  distinct  purple 
venation.  As  in  this  case  the 
entire  plant  is  cut  and  dried, 
portions  of  the  stem  as  well  as  leaf  and  flower  are  found  in  the 
drug. 

n  2 


Fio.  21.    Annual  Henbane.  Small 
specimen.  Reduced. 
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The  assay  of  these  two  varieties  has  shown  that  they  are 
by  no  means  so  inferior  in  activity  as  has  been  supposed.  In 
fact  the  first  biennial  leaves  have  been  shown  to  contain  prac- 
tically the  same  proportion  of  alkaloid  as  the  official  drug,  viz. 
about  0-04  to  0-07  per  cent.,  whilst  the  leaves  and  tops  of  the 
annual  variety  yielded  0-06  to  0-07  per  cent,  of  total  alkaloid. 
But  the  foreign  annual  henbane  yielded  less  alkaloid,  viz.  0-03 
per  cent.,  due  probably  to  the  large  proportion  of  stalk  it 
contains. 


TOBACCO  LEAVES 
(Eolia  Tabaci) 

Source  &C. — The  common  tobacco  plant,  Nicotiana  Taba- 
cum,  Linn.  (N.O.  Solanacece),  is  a  large  annual  herb  indigenous 
to  America,  and  cultivated  both  in  North  and  South  America 
from  time  immemorial.  It  was  introduced  into  Europe  by  the 
Spaniards  from  Cuba  at  the  end  of  the  fifteenth  century,  and 
its  use  rapidly  spread  over  Europe.  It  is  now,  with  other 
species,  cultivated  largely  in  temperate  and  sitbtrojncal 
Goimtries. 

Description. — The  plant  produces  an  unbranched  stem, 
attaining  a  height  of  5  or  6  feet,  with  large  leaves  and  a 
terminal  panicle  of  pink  flowers.  Both  leaf  and  stem  are 
clothed  with  long  glandular  hairs,  which,  like  those  of  henbane, 
secrete  a  resinous  substance,  rendering  the  entire  plant  clammy 
and  unpleasant  to  the  touch.  The  leaves,  which  sometimes 
exceed  2  feet  in  length,  vary  in  shape  from  lanceolate  to 
broadly  ovate.  They  have  a  heavy  odour,  which  is  changed  to 
the  characteristic  odour  of  smoking  tobacco  by  the  process  of 
'  curing  '  to  which  the  leaves  are  subjected. 

Constituents. — Tobacco  contains  a  liquid  volatile  alkaloid, 
nicotine,  in  proportions  varying  usually  from  1  to  5  per  cent., 
although  in  some  instances  still  more  has  been  found.  Nicotine 
is  extremely  poisonous  ;  when  pure  it  is  a  colourless  oily  hquid, 
but  it  soon  becomes  yellowish  brown.  It  is  probably  in  great 
part  destroyed  when  tobacco  is  smoked,  the  poisonous  pro- 
perties of  tobacco  smoke  being  due  to  the  products  of  the 
destructive  distillation  of  this  and  other  bodies. 

Uses.— Tobacco  has  been  employed  as  an  enema  to  produce 
relaxation  of  the  muscles,  but  is  now  seldom  used. 
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FOXGLOVE  LEAVES 
(Folia  Digitalis) 

Source  &C. — The  purple  foxfrlove,  Digitalis  j>uipurea,  Linn. 
(N.O.  Scroj)hulari)tca'),  is  a  handsome  biennial  herb,  widely 
distributed  throughout  l^urope  and  common  in  E)iglaiul,  where 
it  occurs  wild  and  is  also  cultivated  as  a  garden  plant,  as  well 
as  for  medicinal  use.  It  appears  to  have  been  long  used 
as  a  domestic  medicine  ;  it  was  introduced  into  the  London 
PharmacopaMa  as  long  ago  as  lOoO,  although  it  did  not  come 
into  frequent  use  until  about  a  century  later. 

The  foxglove  produces,  like  henbane,  in  the  first  year  a 
rosette  of  leaves,  but  no  aerial  stem ;  in  the  second  year  a  tall, 
erect,  usually  simple  stem  that  may  attain  a  height  of  6  feet 
or  more,  and  bears  numerous  flowers.  The  latter  are  well 
characterised  by  their  crimson  bell-shaped  corolla,  with  darker 
spots  on  the  inner  part  of  the  mouth  ;  the  ovary  is  conical  and 
contains  two  cells  with  numerous  ovules ;  the  stamens  are 
didynamous. 

The  plant  flowers  during  the  summer  months,  and  the 
leaves  for  otticial  use  are  directed  to  be  gathered  from  plants 
commencing  to  flower.  They  are  generally  considered  to  be 
then  most  active,  whilst  the  presence  of  the  flowers  precludes 
any  possibility  of  the  leaves  of  other  plants  being  collected 
by  mistake.  The)'  should  be  dried  immediately  after  col- 
lection. 

Description. — Foxglove  leaves  vary  usually  from  -1  to  1*2 
inches  in  length,  and  may  attain  as  much  as  5  or  (3  inches  in 
breadth ;  in  shape  they  vary  from  broadly  ovate  to  lanceolate, 
those  on  the  upper  part  of  the  stem  being  the  narrower. 
Towards  the  base  of  the  leaf  the  lamina  is  contracted  and 
passes  into  a  winged  petiole  of  varying  length,  down  which  the 
lower  lateral  veins  are  usually  decurrent,  the  petioles  of  the 
lower  leaves  being  longer  than  those  of  the  upper.  The  upper 
surface  is  dull  green  in  colour  and  bears  numerous  short  hairs,  the 
under  surface  paler  and  more  or  less  densely  pubescent,  the  hairs 
being  seen  under  the  lens  to  be  simple  and  unbranched.  The 
midrib  is  prominent  on  tlu;  under  surface  ;  the  majority  of  the 
lateral  veins  leave  the  midrib  at  a  rather  acute  angle  (especially 
in  the  narrower  leaves)  and  gradually  curve  round  towards  the 
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apex,  passing  into  smaller  ramifications  near  the  margin.  The 
latter  is  crenate  or  irregularly  crenate-dentate,  the  apex  blunt 

or  subacute.  The  odour  of 
the  fresh  leaves  is  unpleasant, 
and  the  taste  of  both  fresh 
and  dried  leaves  disagreeably 
bitter. 

Although  the  leaves  are 
directed  to  be  collected  from 
flowering  plants,  it  is  not 
possible  to  distinguish  these 
accurately  from  those  of  the 
first  year;  generally  speak- 
ing, the  latter  are  narrower 
and  have  longer  petioles, 
whilst  the  biennial  leaves 
are  usually  broader  and  have 
shorter  petioles,  but  no  sharp 
line  can  be  drawn,  as  the 
flowering  plant  produces  a 
number  of  lanceolate  leaves 
which  cannot  be  dis- 
tingu.ished  from  first-year's 
leaves  of  similar  shape,  and 
vice  versa. 

Microscopically,  foxglove 
leaves  are  characterised  by 
the  hairs,  the  majority  of 
which  are  simple  and  three- 
celled,  some  being  short  and 
glandular,  and  by  the  absence 
of  crystals  of  calcium  oxalate 
from  the  mesophyll.  The 
latter  is  a  valuable  negative  character,  as  most  leaves  contain 
calcium  oxalate  deposited  in  a  crystalline  form  in  the  cells  of 
the  mesophyll. 

The  student  should  direct  his  attention  particularly  to 

(a)  The  crenate  margin, 

(b)  The  loinged  petiole  with  decurrent  veins, 

(c)  The  simple  ttnbranched  hairs, 

(cZ)  The  course  taken  by  the  lateral  veins  ; 


Fio.  22.— Foxglove  leaf.  Under  surface, 
showing  the  lower  veins  decurrent 
in  the  petiole.  About  two-thirds 
natural  size. 
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and  slK)ukl  cDinpare  these  leaves  witli 

(i)  Maticu  leaves,  in  which  the  veinlets  are  depressed  on 

the  upper  surface,  dividing  it  into  small  squares, 

(ii)  The  possible  substitutions  luentiijned  ixdow. 

Constituents. — Foxglove  leaves  contain,  as  far  as  is  at 
present  dehnitely  known,  two  principles,  d'ujitoxin  and 
(litjitalin,  to  which  the  physiological  activity  is  to  be  ascribed, 
wiiilst  a  third  constituent,  dif/itunhi,  is  practically  inert  ;  all  of 
these  lire  crystalline  glucosides. 

Digitoxin  is  contained  in  dry  leaves  to  the  extent  of  about 
O  'i  to  0  3  per  cent.  It  is  extremely  poisonous,  and  despite  its 
very  slight  solubility  in  water,  it  passes  into  solution  when 
foxglove  leaves  are  infused  in  that  menstruum. 

The  percentage  of  digitoxin  in  the  first  year's  leaves 
appears  to  be  quite  equal  to  that  in  the  second  year's  leaves, 
and  to  be  higher  in  wild  plants  than  in  cultivated  ones  (Caesar 
and  Loretz,  1897-98).  But  it  must  be  remembered  that  digi- 
toxin is  not  the  only  active  constituent  of  foxglove  leaves,  and 
that  the  process  of  assay  is  not  quite  so  satisfactory  as  might 
be  wished.  It  would  be  premature,  therefore,  to  make  the 
assertion  that  the  first  year's  leaves  are  therapeutically  equal 
to  the  second  year's  until  comparative  physiological  experi- 
ments have  confirmed  the  assay. 

Digitaliu  is  less  toxic  than  digitoxin ;  whilst  digitonin  does 
not  take  part  in  producing  the  characteristic  action  on  the 
heart. 

The  foregoing  digitalin  (the  digitalin  of  Schmiedeberg  and 
Kiliani)  must  be  carefully  distinguished  from  Xativelle's 
digitalin,  which,  according  to  Schmiedeberg,  consists  principally 
of  digitoxin. 

Uses. — ^Foxglove  is  one  of  the  most  valuable  medicines  in 
certain  diseases  of  the  heart  and  in  dropsy. 

Adulterations. — Foxglove  leaves  are  not  often  adulterated, 
but  the  attention  of  the  student  may  be  directed  to  the  follow- 
ing possible  admixtures  as  serving  to  accentuate  the  characters 
of  the  genuine  drug. 

Mullein  leaves  {Verbascti  in  Thapsus,  Limi.)  are  woolly:  the 
hairs  examined  under  the  lens  are  seen  to  be  branched. 

Comfrey  leaves  (Si/mpJn/tiuii  officinale,  Linn.)  are  lanceo- 
late, and  i)resent  on  their  surface  isolated  stiff  hairs. 


*U  LEAVES 

Primrose  leaves  {Primula  vulgaris,  Huds.)  are  nearly' 
spathulate;  the  lateral  veins  are  straight;  near  the  margin 
they  divide. 

Ploughman's  spikenard  {Imcla  Comjza,  DC.).— The  margin 
IS  either  entire  or  dentate,  with  horny  points  to  the  teeth. 


LAUREL  LEAVES 
(Folia  Lauri) 

Source  &C.— The  true  laurel,  bay  or  hay  laurel,  Laurus 
noUlis,  Linn.  (N.O.  Laurinece),  is  a  small  evergreen  tree, 
common  in  the  vv^estern  Caucasus  and  Syria,  spread  hy  culti- 
vation over  all  the  temperate  and  warmer  regions  of  Europe, 
and  a  frequent  garden  plant  in  this  country.  The  tree  was 
held  in  high  esteem  by  both  the  Greeks  and  the  Komans ;  the 
leaves  were  formerly  employed  as  a  medicine  in  Germany, 
but  now  they  are  seldom  used  except  as  a  domestic  flavouring 
agent.  The  fruits  contain  a  quantity  of  fat,  which  can  be 
separated  by  crushing  them  and  pressing  between  hot  plates. 

Description. — Laurel  leaves  are  of  a  shining  green  colour 
on  the  upper  surface,  paler  below,  coriaceous  in  textm^e, 
lanceolate  and  acuminate  in  outline  and  shortly  stalked,  with  an 
entire,  wavy  margin,  the  apex  being  often  acute  but  sometimes 
blunt.  They  are  quite  glabrous,  with  the  exception  of  a  few 
hairs  often  present  on  the  under  surface  in  the  angles  made  by 
the  lateral  veins  with  the  midrib.  The  upper  surface  appears 
finely  shagreened,  the  lower  is  reticulated,  both  being  due  to 
the  prominence  of  the  network  of  minute  veinlets.  When 
crushed  they  emit  an  .aromatic  odour,  due  to  the  volatile  oil 
contained  in  oil-cells  situated  in  the  mesophyll  of  the  leaves. 
These  oil-cells  are  with  difficulty  visible,  even  when  the  leaf  is 
held  against  a  strong  light  and  examined  with  a  lens.  The 
taste  is  aromatic  and  bitter. 

The  student  should  note 

(a)  The  coriaceous  texture, 

{b)  The  entire,  wavij  margin  and  acute  apex, 

(c)  The  characteristic  odour  ; 
and  should  be  careful  not  to  confuse  these  leaves  with  cherry- 
laurel  leaves. 


4i 


Constituents. — The  leaves  contain  about  0  3  per  cent,  of 
volatile  oil.  This  oil  should  not  be  confounded  with  that  of 
Piinenta  acris,  Wij^ht,  also  known  as  oil  of  bay,  and  from 
which  bay  rum  is  niaiU'.  Tin;  latter  oil  is  distilled  in  the  West 
Indie.s. 

Uses.--Laurel  leaves  are  aromatic  and  stimulant,  but  are 
now  seldom  employed  medicinally. 

MATICO  LEAVES 
(Folia  Maticse) 

Source  &C. — Matico  leaves  were  official  in  the  British 
i'harmacopteia  of  1885,  and  were  directed  to  be  obtained  from 
Pijyer  cuigustifoliuni,  Kuiz  and  Pav.  (N.O.  Piperacece) ,  a  climb- 
ing plant  distributed  over  the  north  of  South  America, 
extending  into  Bolivia.  The  name  matico  appears  to  be  also 
applied  to  a  number  of  other  similar  plants,  and  not  to  be 
confined  to  the  species  of  Piper  under  notice.  It  has  been 
nmch  used  in  Peru  as  a  styptic,  and  also  for  venereal  disease  ; 
it  was  introduced  into  the  British  Pharmacopoeia  in  18G4,  but 
is  now  no  longer  official,  although  its  use  in  France  for  the 
treatment  of  gonorrhoea  is  said  to  be  increasing. 

The  leaves,  together  with  occasional  stalks  and  fruits,  are 
dried  and  packed  into  bales  for  exportation. 

Description. — Matico  leaves  reach  this  country  usually  in 
brittle  compressed  masses  of  a  dull  dark  greyish-green  or 
yellowish-green  colour.  The  leaves,  which  are  very  brittle,  can 
easily  be  separated  if  the  masses  are  previously'  soaked  in  water  ; 
they  can  then  be  spread  out  and  examined.  They  are 
lanceolate  in  outline,  about  4  to  G  inches  long  and  I  to  1^  inch 
broad,  and  taper  gradually  to  an  acute  apex;  they  have  short 
stalks,  and  are  cordate  and  very  unequal  at  the  base,  the  lamina 
of  one  side  extending  over  the  petiole  so  as  to  conceal  it.  The 
margin  is  entire  and  revolute.  On  the  upper  surface  the  mid- 
rib and  the  network  of  lateral  veins  are  so  deeply  depressed 
as  to  divide  the  surface  into  small  raised  squares  about  ^ 
inch  in  diameter.  On  the  under  surface  the  midrib,  lateral 
veins  and  veinlets  are  nearly  equally  prominent,  and  both  the 
veins  and  veinlets,  as  well  as  the  interneural  depressions,  are 
covered  with  short  grey  shaggy  hairs.    The  latter  are  less 
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prominent  on  the  upper  surface,  but  the  leaves  are  not  all 
equally  hairy. 

Both  stalks  and  fruits  are  frequently  found  mixed  with  the 
leaves  ;  the  former  are  characterised  by  the  swollen  nodes  which 
distinguish  piperaceous  plants ;  the  latter  are  long  slender 
cylindrical  spikes. 

The  leaves  have  a  slight,  aromatic  odour  and  an  aromatic, 
camphoraceous,  somewhat  bitter  taste.  Although  the  mesophyll 
contains  oil-glands,  they  cannot  easily  be  seen  even  with  a 
strong  lens. 

Matico  leaves  frequently  appear  in  commerce  of  larger  size 
than  those  described,  being  ovate-lanceolate  or  ovate  in  outline, 
and  attaining  9  inches  in  length  by  3  inches  in  breadth.  They 
are  derived  from  a  stouter  variety  of  Piper  angustifolium  (var. 
a  cordnlatum)  that  is  found  in  Brazil.  Whether  they  differ 
materially  in  activity  from  the  usual  variety  is  doubtful.  It 
has  been  shown  that  the  volatile  oil  distilled  from  the  drug 
sometimes  contains  asarone  in  the  place  of  matico  camphor. 
The  student  should  observe 

{a)  The  veinlets  depressed  on  the  upper  surface, prominent 

on  the  under  surface, 
{h)  The  shaggy  hairs, 
(c)  The  characteristic  taste  ; 

and  should  compare  the  leaves  with 

Foxglove  leaves,  in  which  the  veinlets  are  not  depressed 
and  the  taste  not  aromatic. 

Constituents. — Matico  leaves  contain  between  2  and  3  per 
cent,  of  volatile  oil,  tannin,  and  a  bitter  principle  which  has 
not  yet  been  satisfactorily  examined.  The  volatile  oil  deposits 
crystals  of  matico  camp]ior  when  cooled. 

Uses.— Matico  has  been  used  as  a  haemostatic,  but  is  now 
seldom  employed  ;  it  is  doubtful  whether  this  effect  is  due 
to  the  hairy  nature  of  the  leaf  or  to  its  chemical  constituents. 
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RED  POPPY  PETALS 
(Petala  Rhceados,  Plores  Rhoeados) 

Source  &c. — The  red  or  field  poppy,  Papaver  lihuias. 
Linn.  (S.O.  Pajjaveracece),  is  a  common  herb  which,  though 
doubtfully  indigenous  to  England,  grows  in  abundance  in 
cornfields  and  waste  places  throughout  Europe  and  has  long 
been  used  as  a  medicine.  It  is  the  commonest  British  poppy, 
and  is  distinguished  by  its  rich  scarlet  petals  and  glabrous, 
nearly  globular  fruit. 

Description. — The  two  hairy  sepals  that  are  present  in  the 
bud  fall  off  as  the  four  delicate  crumpled  petals  expand. 
The  latter  are  of  a 
bright  scarlet  colour, 
with  a  short  dark  violet 
claw ;  they  are  smooth 
and  shining  in  appear- 
ance and  broadly  ellip- 
tical in  outline.  The 
margin  is  entire.  They 
have,  when  fresh,  an 
unpleasant  heavy  odour 
and  slightly  bitter  taste. 
By  drying,  the  bright 
scarlet  colour  changes 
to  a  dingy  violet,  and 
the  petals,  which  are  used  on  uccount  of  the  colouring  matter 
they  contain,  urc  therefore  official  in  the  fresh  state  only. 

Constituents. — lied  poppy  petals  have  been  proved  to 
contain  a  small  proportion  of  morphine.    IJieterich  found  in 


Fi«i.  '2H. — lied  Poppy.  (I'lanchon  and  Collin.) 
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the  petals  cultivated  and  dried  by  himself  0-7  per  cent  whilst 
commercial  petals  yielded  only  0-1  per  cent. 

The  colour  is  said  to  be  due  to  two  acids,  rha;adic  and 
pax>averic  (Meier,  1846),  but  of  the  nature  of  these  acids  httle  is 
known.  The  presence  of  meconic  acid,  an  important  constituent 
ot  opium,  lias  not  yet  been  definitely  ascertained.  In  the  juice 
of  the  capsules  and  herb  Hesse  found  the  alkaloid  rlioeadine 
which  IS  also  contained  in  opium  ;  and  it  is  worth  noting  that 
this  alkaloid,  when  decomposed  with  hydrochloric  acid,  yields  a 
red  colouring  matter  of  intense  colorific  power. 

Uses.— Eed  poppy  petals  are  employed  solely  as  a  colouring 
agent,  chiefly  in  the  form  of  syrup. 


CUSSO 
(Kousso,  Cousso) 

Source  &c.— The  tree  yielding  this  drug.  Bray  em  anthel- 
mintica,  Kunth  (N.O.  Bosaeece),  is  a  native  of  north-eastern 
Africa.  It  is  cultivated  in  Abyssinia,  being  commonly  planted 
by  the  natives  near  their  villages,  and  is  in  general  use  as  a 
remedy  for  intestinal  worms,  from  which  they  suffer  severely. 
Bruce  became  acquainted  with  it  in  the  course  of  his  travels 
through  Africa  (about  1770),  It  was  brought  to  London  about 
1851,  and  introduced  into  the  British  Pharmacopoeia  in 
1864.  At  present  it  is  not  much  used,  and  but  Httle  is 
imported. 

The  long  panicles  of  pistillate  flowers,  which  are  said  to 
resemble  lambs'  tails  as  they  hang  on  the  tree  (Schweinfurth, 
Bruce),  are  collected  after  fertiHsation  and  dried.  They  are 
usually  packed  into  cylindrical  rolls  about  1  or  2  feet  in  length 
and  2  or  3  inches  in  diameter,  bound  round  with  the  flexible 
stem  of  a  monocotyledonous  plant.  The  staminate  inflorescences, 
which  are  sometimes  borne  on  the  same,  sometimes  on  dif- 
ferent trees,  are  also  collected  and  the  flowers  stripped  from 
them,  but  they  are  not  official. 

Description. — The  panicles,  of  which  a  roll  or,  as  it  is 
technically  termed,  '  hank '  of  cusso  consists,  are  of  large  size, 
attaining  as  much  as  18  inches  in  length,  and  of  a  decided, 
though  dull,  reddish  colour,  whence  this  variety  of  the  drug 
derives  the  name  of  '  red  '  cusso.    The  main  axis,  which  is 


Fio,  24. —  Brayera  anthchninlicn.  .1,  flowering  branch,  three-fourths  natural  size 
(after  Berg  and  Hclimidt).  B  and  C,  staniinale  (lower  closed  and  open, 
magnified.  I),  pistillate  flower,  magnified.  E,  the  same,  cut  longitudinally, 
magnified  :  b,  outer,  k,  inner  whorl  of  sepals  ;  c,  corolla.  (Luerssen.) 
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stout  and  covered  with  shaggy  brown  hairs,  branches  re- 
peatedly, forming  a  sympodial  branch  system.  The  branches 
spring  from  the  axils  of  large  bracts,  and  are  more  or  less 
thickly  covered  with  shaggy  brownish  or  greyish  hairs  and  with 
minute  glands,  the  latter  appearing  under  the  lens  as  a  brownish 
powder  adhering  to  the  surface.  The  flowers,  which  are  very 
numerous,  are  shortly  stalked.  Each  bears  on  its  pedicel  two 
romided  bracts,  and  consists  originally  of  two  whorls  of 
greenish  sepals,  a  caducous  white  corolla,  abortive  stamens, 
and  two  monocarpellary  ovaries  enclosed  in  the  tube  of  the 
calyx.  After  fertilisation  the  inner  sepals  bend  over  the  young 
fruit  and  shrivel ;  the  outer  grow  larger  and  become  deeply 
veined  with  purple.  Only  one  of  the  two  ovaries  arrives  at 
maturity.  In  the  drug  the  most  conspicuous  part  of  the  flower 
is  the  outer  whorl  of  reddish  veined  sepals ;  in  its  centre  may 
be  found  the  inner  sepals  bending  over  the  immature  fruit ;  of 
corolla  and  abortive  stamens  no  trace  is  to  be  found. 

Cusso  has  no  marked  odour,  but  a  bitter  and  acrid  taste. 

The  student  should  soak  a  little  cusso  in  water  and,  when 
thoroughly  softened,  examine  it  with  the  help  of  lens  and  dis- 
secting needles.  The  two  whorls  of  sepals  and  the  young  fruit 
can  then  be  distinguished  without  difliculty. 

The  drug  is  easily  identified,  but  the  student  should  par- 
ticularly observe 

(«)  The  in,)ier  whorl  of  sepals  bending  over  the  ijoung 
fruit, 

(b)  The  enlarged,  veiny  outer  ivliorl  of  sepals, 

(c)  The  reddish  colour  of  the  drug, 

as  these  characters  serve  to  distinguish  the  pistillate  flowers, 
which  alone  are  official,  from  the  staminate. 

Constituents. — The  principal  constituent  of  cusso  is  a 
highly  active  amorphous  substance,  kosotoxin  (Leichsenring, 
1894)  ;  an  inactive  crystalline  body,  lyrotokosin,  has  also  been 
isolated  from  it.  Bedale's  kosin  (1858)  was  probably  impure. 
Whether  the  crystalline  kosin  examined  by  Buri  (1874)  is  con- 
tained pre-formed  in  the  drug,  and  whether  it  possesses 
anthelmintic  properties,  appears,  from  later  experiments  and 
investigations,  more  than  doubtful. 

Cusso  contains  in  addition  tannin  and  resin. 

Substitutions  &c.— Under  the  name  of  '  loose  cusso '  the 
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fiouors  stripped  from  the  panicles  and  dried  are  wjnieLuuc.s 
imported.  They  arrive  usually  in  more  or  less  frafjmentary 
condition,  and  fretpiently  contain  a  considerable  admixture  of 
staminate  [lowers.  These  may  he  easily  distin^'uished  by  their 
{,'reenish  colour,  small  t)uter  sepals  densely  covered  with  short 
hairs,  and  fertile  stamens  ;  they  are  often  unexpanded.  They 
are  said  to  be  nmch  less  active  than  the  pistillate  flowers,  and 
the  I'harmacopoeia,  by  describing,'  the  drug  in  panicles,  properly 
excludes  the  use  of  loose  cusso. 

Uses. — In  large  doses  cusso  produces  nau.sea,  vomiiin;;, 
and  colic ;  its  principal  action  is  anthelmintic,  tapeworms 
being  readily  killed  by  it.  It  is  used  for  the  latter  purpose 
alone,  and  at  the  present  time,  in  this  country  at  least,  only 
rarely. 

RED -ROSE  PETALS 
(Petala  Rosae  Gallicse) 

Source  &c. — -The  red  or  Provins  rose,  Rosa  galUca,  Linn. 
(X.O.  RosacecB),  is  probably  indigenous  to  southern  Europe, 
but  has  been  cultivated  as  a  garden  plant  in  numerous  varieties 
everywhere.  For  medicinal  use  the  red  rose  is  grown  in 
England  (Oxfordshire,  Derbyshire,  &c.),  in  the  south  of  France, 
near  Hamburg,  &c. 

The  drug  is  collected  by  plucking  the  whole  of  the  un- 
expanded petals  from  the  calyx  and  cutting  off  the  lighter- 
coloured  lower  portion  from  the  deep  purplish-red  upper  part. 
The  little  masses  of  petals  are  then  either  used  fresh  for  the 
preparation  of  the  confection,  or  dried,  in  which  state  they  are 
officially  employed  for  making  the  infusion  ;  in  the  latter  case 
they  are  often  gently  sifted  to  remove  the  stamens.  The 
petals  of  the  red  rose  are  obovate  in  outline,  velvety,  and  of  a 
deep  purplish-red  colour,  with  a  paler  claw. 

Description. — When  collected  as  described  they  remain 
nnited  in  small  conical  masses  of  a  deep  purplish-red  colour, 
paler  towards  the  base.  They  possess  a  delicate  rose-like 
aroma  and  slightly  astringent  taste. 

Constituents.— Our  knowledge  of  the  constituents  of  red- 
rose  petals  is  in  an  unsatisfactory  state.  They  owe  their 
aroma  to  a  trace  of  volatile  oil,  and  they  contain  a  red 
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colouring  matter  of  an  acid  nature,  which  has  not  yet  been 
subjected  to  careful  examination.  Quercitrin,  a  glucoside  that 
has  been  found  in  a  number  of  other  plants,  and  quercetin,  one 
of  the  products  yielded  when  quercitrin  is  boiled  with  a  dilute 
mineral  acid — both  yellow  crystalline  substances,  striking  a  deep 
green  colour  with  ferric  salts — have  been  isolated  from  them, 
and  they  also  contain  gallic  acid  ;  but  whether  quercitannic  acid 
(the  tannin  of  oak  bark)  is  present  or  not  has  not  yet  been 
definitely  decided. 

Substitution  &c. — Red-rose  petals  should  have  attached  a 
portion  of  the  paler  base  of  the  petal.  Artificially  coloured 
petals,  which  have  been  met  with  in  commerce,  may  be  recog- 
nised by  their  uniform  dark  reddish  colour. 

Uses. — The  petals  are  slightly  astringent ;  they  are  chiefly 
used  medicinally,  in  the  form  of  acid  infusion,  as  an  agreeable 
astringent  vehicle. 


CLOVES 

(Caryophylla) 

Source  &c. — The  clove  tree,  Eugenia  caryophyllata,  Thunb. 
(N.O.  Myrtacece),  is  a  handsome  evergreen  tree  and  a  native  of 
the  Molucca  Islands,  where,  as  well  as  on  the  neighbouring 
islands,  it  was  formerly  extensively  cultivated. 

Although  the  spice  was  known  in  Europe  in  the  fourth  century, 
the  Clove  Islands  were  not  discovered  till  1504.  They  passed 
into  the  hands  of  the  Portuguese  and  then  into  those  of  the 
Dutch,  who  unsuccessfully  attempted  to  monopolise  the  trade 
in  cloves  and  confine  the  tree  to  the  Moluccas.  The  French, 
however,  succeeded  in  introducing  the  plant  into  Mauritius 
and  Reunion,  whence  it  was  brought  to  Cayenne  and  to 
Zanzibar.  On  the  latter  island  and  its  neighbour,  Pemba,  the 
clove  tree  is  now  extensively  cultivated,  and  these  two  islands 
furnish  the  bulk  of  the  world's  supply.  In  the  Moluccas  the 
industry  is  in  a  deplorable  condition,  the  harvests  varymg 
so  much  that  the  natives  are  unwilling  to  continue  the 
cultivation. 

The  inflorescence  of  the  plant  is  a  compound  raceme,  on 
the  ultimate  ramifications  of  which  the  flowers  are  borne. 
When  quite  young  the  buds  are  white ;  as  they  develop  they 
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us-^uuit.'  ii  ^ii  LU  iiiul  finally  ii  crimson  colour.  They  are  then 
c-ollec'tt'cl,  before  the  white  corolla  expands,  and  dried  in  the 
sun,  durinj^  w  hich  the  crimson  colour  chaiif^es  to  a  dark  reddish 
brown.  Sometimes  the  whole  inflorescence  is  collected,  oi' 
sometimes  the  buds  are  knocked  off  with  bamboos,  but  usually 
each  bud,  as  it  reaches  the  proper  stage,  is  picked  off  singly 
from  the  tree  by  hand.  The  buds  are  finally  separated  from 
peduncles,  which  are  exported  separately  under  the  name  of 
•  clove  stalks.'  The  ripe  fruits  are  also  occasionally  collected  ; 
they  ari'  known  in  commerce  as  'mother  cloves.' 

Description. — The  cloves  of  connnerce  are  therefore  the 
dried  flower-buds  of  the  tree.  Each  of  them  consists  of  a 
nearly  cylindrical  dark  reddish-brown  portion,  which  is  some- 
times regarded  as  a  gynophore,  sometimes  as  a  fleshy  calyx- 
tube,  but  is  perhaps  most  correctly  interpreted  as  the  solid 
lower  portion  of  the  ovary  (Tschirch),  crowned  by  four  thick 
divergent  calyx-teeth  of  a  similar  colour,  from  the  centre  of 
which  arise  four  paler,  brown  unexpanded  imbricated  petals 
forming  a  small  rounded  bud.  After  soaking  in  water  for 
twenty-four  hours  these 
petals  can  be  removed, 
and  they  wall  be  found  to 
enclose  a  large  number 
of  stamens  bending  over 
a  stiff  erect  style  arising 
from  a  depression  in  the 
centre  of  a  small  disc. 
Just  below  the  disc  is 
the  two-celled  ovary  with 
its  numerous  ovules ;  it 
can  be  found  by  cutting 
the  clove  either  longi- 
tudinally or  transversely. 

The  lower  part  of  the 
ovaiy  is  solid  and  fleshy, 
spongy  near  the  centre. 
It  contains,  especially 
near  the  periphery,  a  large 
number  of  oil-glands,  visible,  when  the  transverse  section 
is  examined  under  the  lens,  as  dark  shining  points  or  small 
cavities.    Similar  glands  can  be  seen  both  in  the  calyx-teeth 

E 


Fiii.  25.  — Clove  (Eugenia  caryopiujUadi). 
-1,  clove  cut  vertically,  showing;  calyx, 
corolla,  stamens,  pistil,  and  ovules; 
near  the  nuu^in  oil-glands  ;  niapnified. 

B,  fruit  (niotlier  clove),  natural  size. 

C,  the  sanic.cut  vertically  and  niaKnilied. 
jD,  embryo,  natural  size.  (Luerssen.) 
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and  petals  ;  in  the  latter  they  appear  as  translucent  dots  b)- 
transmitted  light. 

Cloves  are  strongly  aromatic  and  have  a  pungent  aromatic 
taste.  If  of  good  quality  they  should  be  plump  and  heavy, 
sink  in  water,  and  exude  oil  when  indented  with  the  finger-nail. 

Constituents. — Cloves  contain  a  large  quantity  of  volatile 
oil,  a  considerable  proportion  (13  per  cent. — Peabody,  1895)  of 
tannin,  which  has  been  identified  as  gallotannic  acid,  and 
a  colourless,  odourless,  crystalline  substance,  cari/02JhylHn. 

The  most  important  of  these  constituents  is  the  volatile  oil, 
and  the  value  of  the  drug  is  determined  chiefly  by  the  amount 
of  oil  that  it  contains.  Good  cloves  should  yield  from  15  to 
20  per  cent. 

Uses. — Cloves  are  used  as  an  agreeable  aromatic  stimulant, 
antispasmodic,  and  carminative,  properties  that  are  due  to  the 
volatile  oil  they  contain. 

Varieties  &C. — Although  Zanzibar  supplies  the  bulk  of  the 
cloves  imported,  those  from  Penang  and  Amboyna  are  con- 
sidered the  best  and  realise  the  highest  prices.  Smaller  quan- 
tities are  imported  from  Java,  the  Sej^chelles,  Ceylon,  &c. 

Clove  stalks  do  not  often  exceed  1^  inch  in  length  or  ^ 
inch  in  thickness ;  they  branch  usually  twice  or  thrice 
trichotomousl)',  the  ultimate  branchlets  which  support  the 
flowers  being  about  ^  inch  long.  They  are  dry,  woody,  and 
brownish  in  colour  ;  they  break  with  a  short  fracture,  and 
exhibit  in  transverse  section  but  few  oil-glands.  They  have, 
however,  when  crushed,  an  aromatic  odour  and  a  pungent  clove- 
like taste.  They  yield  much  less  volatile  oil  than  cloves 
(about  5  to  7  per  cent.),  and  that  which  they  do  yield  is  less 
aromatic.  They  are  said  to  be  used  for  adulterating  powdered 
cloves,  a  sophistication  easily  determined  by  microscopical  ex- 
amination and  by  the  amount  of  ash  yielded  by  the  drug,  good 
cloves  affording  not  more  than  7  per  cent. 

Mother  cloves.—  Of  the  numerous  ovules  contained  in  the 
ovary  of  the  clove,  only  one  arrives  at  maturity.  After  fertilisa- 
tion it  rapidly  increases  in  size,  pushes  the  other  ovules  and 
surrounding  tissue  aside,  and  forces  its  way  into  the  lower  part 
of  the  ovary  (compare  fig.  25,  (7).  The  ripe  fruits,  which  are 
seldom  imported,  are  ovoid  brown  berries  and  about  1  inch  long. 
They  contam  much  less  oil  than  cloves,  and  are  said  to  be  used 
for  adulterating  powdered  cloves  ;  their  presence  can  easily  be 
detected,  as  they  contain  starch,  from  which  cloves  are  free. 
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ELDER  FLOWERS 
(Flores  Sambuci) 

Source  &c. — Tlie  coninioii  elder,  Sanibucus  nigra,  Linn. 
(X.O.  CaprifoUdcete),  is  indigenous  and  common  in  England, 
and  is  distributed  throughout  the  whole  of  central  and  southern 
Europe.  It  flowers  in  the  early  summer,  producing  large 
polychasial  cymes,  5  or  ()  inches  in  diameter,  of  small  white 
dowers.  The  entire  inflorescences  are  collected  and  allowed  to 
remain  in  heaps  for  a  few  hours,  during  which  they  become 
slightly  heated  and  the  corollas  drop  off  iunn  the  stalks.  The 
latter  are  removed  by  sifting,  and  the  corollas  are  either  dried 
or  preserved  by  mixing  them  with  common  salt.  By  this 
•  pickling,'  as  it  is  termed,  the  rather  disagreeable  odour  of  the 
fresh  flowers  is  gradually  changed  to  a  pleasant  fragrance. 
Either  the  fresh  or  pickled  flowers  may  be  used  ofiicially  for 
the  preparation  of  elder-flower  water,  but  that  made  from  the 
fresh  flowers  has  a  distinct  and  unpleasant  odom%  which  it  is 
said  to  lose  after  it  has  been  kept  for  some  weeks  and  then 
redistilled. 

Description. — Each  flower  of  the  cyme  consists  of  a  three- 
celled,  three-seeded,  inferior  ovary  bearing  five  small  green 
calyx-teeth  and  a  white,  rotate,  monopetalous  corolla  ;  the  latter 
possesses  five  ovate  or  rounded  lobes,  and  a  very  short  tube  in 
which  five  stamens  with  short  filaments  and  yellow  anthers 
are  inserted.  When  the  corollas  are  separated  by  heating  and 
sifting  they  bring  with  them  the  five  stamens,  and  the  drug 
consists  therefore  not  of  the  entire  flowers,  but  onlj'  of  the 
corollas  and  stamens,  with  which  a  few  pedicels  are  usually 
mixed.  They  have  a  slight  taste,  and  when  fresh  a  not  alto- 
gether agreeable  odour  ;  dried  flowers  have  a  yellowish  colour 
and  faint  odour. 

The  student  should  soak  a  few  dried  or  pickled  flowers  in 
water,  and  examine  them  with  a  lens  after  they  have  expanded. 

He  should  observe 

(a)  The  five-lohed  monopetalous  corolla, 

(b)  The  yellow  anthers  of  the  stamens. 

Constituents.  —Elder  flowers  contain  a  minute  quantity  of 
volatile  oil,  which  has  not  yet  been  investigated. 

E  2 
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Substitutes  &c.— The  flowers  of  various  small  composite 
plants  {Achillea  Millefolium,  Linn.  &c.)  are  said  to  have  been 
used  for  adulterating  elder  flowers.  The  latter  can  be  easily 
distmguisbed  by  the  characters  detailed  above. 

The  flowers  of  the  dwarf  elder  {Sambucus  Ehulus,  Linn.), 
which,  however,  is  a  comparatively  rare  plant,  are  distinguished 
by  their  dark  red  anthers. 

Uses.— Elder  flowers  are  chiefly  used  as  an  agreeable  vehicle 
in  the  form  of  the  distilled  water. 


CHAMOMILE  FLOWERS 
(Flores  Anthemidis) 

Source  &C.— The  common  or  Eoman  chamomile,  Anthemis 
■nohilis,  Linn.  (N.O.  Compositce),  is  a  small  creeping  perennial 
plant  with  shortly  ascending,  leafy,  flowering  branches  bearing 
terminal  white-rayed  flowerheads.  It  is  common  on  waste 
grounds  in  this  country,  and  is  cultivated  for  medicinal  use 
both  in  England  (Hampshire  &c.)  and  in  Belgium,  France, 
and  Saxony.  Formerly  large  quantities  were  produced  near 
Mitcham,  but  at  present  there  is  but  little  grown  in  Surrey, 
and  that  is  chiefly  used  for  distillation.  The  flowers  have 
long  enjoyed  a  wide  reputation  as  a  domestic  medicine. 

The  inflorescence  of  the  wild  plant  is  a  capitulum  sur- 
rounded by  two  or  three  rows  of  overlapping  bracts  ;  the  disc- 
florets are  yellow,  tubular,  closely  packed  on  an  elongated 
.conical  receptacle,  and  surrounded  by  a  single  row  of  ray- 
florets  with  white  ligulate  corollas.  Such  chamomile  flowers, 
which  are  properly  designated  '  single,'  are  collected  to  some 
extent  in  Scotland,  but  they  are  not  official. 

Under  cultivation  the  flower  usually  becomes  more  or  less 
double.  The  yellow  tubular  corollas  of  the  disc-florets  become 
more  or  less  completely  wliite  and  ligulate,  and  the  flowerhead 
is  converted  into  a  hemispherical  mass  of  white  ligulate 
florets.  These  are  '  double  '  chamomiles,  and  form  the  bulk  of 
the  imported  cultivated  flowers ;  intermediate  forms,  or  semi- 
double  flowers,  in  which  the  conversion  of  tubular  into  ligulate 
corollas  has  been  only  partially  effected,  may,  however,  fre- 
quently be  found. 
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The  entire  flowerheiul  is  colU'ctcd  for  iije<liciiiul  usi-,  and 
(Irit'd  in  ii  wiirni  room. 

Description.— The  olhcial  chiunoniilcs  are  limited  to  tlie 
•  d()Ld)le  '  or  semi-douhk!  tlowerlieads  ohtained  from  cultivated 
phmts,  those  imported  from  lielgium,  France,  and  Saxony 
heing  preferred  l)y  tiie  drug  trade  on  account  of  their  hand- 
some appearance,  wliilst  Enghnh  flowers  yield  more  volatile  oil 
when  distilled. 

The  flowerheads  are  hemispherical  in  shape  and  white  or 
nearly  white  in  colour,  hecoming  yellow  or  huii'-coloured  when 
kept ;  they  vary  from  ^  to  inch  in 
diameter.  The  involucre  surrounding 
each  tlowerhead  consists  of  two  or 
three  rows  of  overlapping  hracts  with 
memhranous  margins,  and  is  almost 
entirely  concealed  in  the  drug  by  the 
reflexed  outer  ligulate  florets.  The 
latter  are  pistillate,  the  yellow  tubular 
central  florets  (if  present)  being  her- 
maphrodite. The  corolla  of  the  ligu- 
late florets  is  white,  rather  narrow, 
and  terminated  by  three  teeth  ;  to- 
wards the  base  it  is  contracted  to  a 
short  tube,  immediatelj'  below  which  p.j^.  _ch 
is  the  small,  nearly  smooth  ovary. 
The  calyx  is  completely  adherent  to 
the  ovary,  and,  as  there  is  no  ^Dappus 
developed,  is- not  distinguishable.  If 
the  florets  are  all  carefully  plucked  from  the  flowerhead,  a 
number  of  blunt,  narrow,  concave,  scaly  bracts  (paleae)  will  be 
found  standing  on  a  conical  receptacle  ;  on  cutting  a  flower- 
head  longitudinally  through  the  centre  each  floret  will  be  seen 
to  spring  from  the  axil  of  a  bract,  and  the  conical  receptacle 
will  be  found  to  be  solid.  When  closely  examined  with  a 
powerful  lens,  the  lower  part  of  the  corolla  may  be  seen  to  be 
sprinkled  with  minute,  yellowish,  shining  oil-glands. 

Chamomiles  have  an  aromatic  odour  and  an  aromatic, 
intensely  bitter  taste. 

The  student  should  carefully  strip  the  florets  from  a  flower- 
head,  and  ol)serve 

(a)  The  presence  and  shape  of  the  palece  ; 


amomile  (Anthcmis 
nobilis).  A,  ray-fioiet,  mag- 
nified 4  diani.  D,  disc-Horet 
with  bract  (h),  showing  ex- 
ternal glands  ;  more  highly 
magnified.  (Luerssen.) 
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and  should  also  cut  a  flowerhead  longitudinally  through  the 
centre,  and  note 

{!))  The  solid  elongated-conical  receptacle. 

He  should  further  compare  these  with  the  flowers  of  the 
wild  chamomile  (German  chamomile,  Matricaria  Chamomilla, 
Linn.)  and  of  the  feverfew  {Chrysanthemum  Parthenium, 
Bernh.),  which  are  alluded  to  below. 

Constituents. — Chamomile  flowers  contain  a  small  quantitj^ 
of  volatile  oil,  which  is  blue  when  freshly  distilled,  but  becomes 
yellow  by  keeping.     Of  the  bitter  principle,  which  has  been 

termed  anthemic  acid,  little 
definite  is  known. 

Uses. — Chamomile  flowers 
possess  aromatic,  bitter  sto- 
machic properties ;  the  oil  is 
frequently  administered  in 
pills  as  a  carminative. 

Substitutions  &c.  —  The 
characters  given  above  will 
easily  distinguish  the  true  or 
Eoman  chamomile  from  the 
following,  which  somewhat 
resemble  it : 

M  atricaria  Chamomilla, 
Linn.,  German  Chamomile. — 
The  flowerheads  are  single, 
and  have  a  hollow  conical 
receptacle,  devoid  of  palete. 
Chrysanthemum  Parthe- 
nium, Bernh.,  the  Feverfew.— The  cultivated  plant  has  double 
flowerheads,  resembling  those  of  the  chamomile.  The  re- 
ceptacle is  flat ;  palese  may  be  present  or  absent,  according  to 
the  variety  ;  if  present  they  are  acute. 


Fig.  27. — German  Chamomile  {Matri- 
caria Chamouiilla).  A,  Howerhead 
cut  vertically.  B,  ray-Horet,  mag 
nifiecl.  (Moeller.) 


ARNICA  FLOWERS 

(Mores  Arnicse) 

Source  &c.— Arnica  flowers  are  the  flowerheads  of  Arnica 
montana,  Lmn.  (N.O.  Compositcc),  a  small  plant  with  creeping 
perennial  rhizome,  indigenous  to  central  Europe.     In  the 
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waiiiuT  districts  it  i^  ikuiuiwu  m  iln:  im  adows  on  tlie  h^wer 
mountain  spurs  ;  in  tli(!  more  northern  districts  it  ^^rows  in  the 
valleys.  It  produces  on  the  suiiiinits  (»f  the  flowerinf^  steins 
large,  solitary,  orange-yellow  flowerheads,  not  unlike  yellow 
marguerites,  measuring  ahout  '2  inches  in  diameter. 

The  tiowerheads  are  usually  collected  entire  and  dried  ;  the 
receptacle  heing  especially  liahle  to  he  atta^-ked  hy  insects,  this, 
together  with  the  involucre,  is  sometimes  separated,  and  the 
drugtlu-n  consists  of  the  ligulate  and  tuhular  florets. 

Description.  — The  druj/  as  met  with  in  JOnglish  c:>mmerce 
ct)nun(>nly  consists  of  the  entire  flowerheads,  the  inont  con- 
spicuous parts  of  which  are  the  green  involucre  and  whitisli 
bristly  pappus  ;  the  dark  yellow  ligu- 
late corolla,  so  prominent  in  the  fresh 
flower,  shrivels  so  much  as  to  become 
(piite  inconspicuous. 

The  involucre  consists  of  two  rows 
of  dark  green,  acutely  pointed,  linear- 
lanceolate,  hairy  bracts.    The  florets 
of  the  ray  are  pistillate  and  arranged 
in  a  single  row ;  they  possess  long, 
narrow,  dark  yellow  ligulate  corollas. 
When  the  corollas,  which  are  much 
shrivelled  in  the  dry  drug,  are  ex-     p^,^  28.-Arnica  flowers, 
panded  by  soaking  in  water  and  ex-        Receptacle  magnified 
amined  with  a  lens,  it  will  be  seen        4  diam.  (\og.i 
that  each  contains  from  seven  to  nine  veins   and  is  ter- 
minated by  three  teeth ;  these  characters  should  be  carefully 
noted. 

The  disc-florets  are  numerous,  and  have  a  long,  dark  yellow 
tubular  corolla,  which  bears  on  its  outer  surface  minute  glands, 
visible  under  a  strong  lens ;  similar  glands  are  found  also  on 
the  ligulate  ray-florets.  The  fruit,  w'hich  is  more  or  less 
shrivelled,  is  elongated,  straight,  covered  with  appressed  hairs, 
and  surmounted  by  a  single  ring  of  stifl"  whitish  barbed  bristles 
(pappus). 

After  the  florets  have  been  removed,  the  receptacle,  which 
is  about  I  inch  in  diameter  and  arched,  exhibits  a  corre- 
sponding number  of  depressions,  each  of  which  bear's  in  its 
centre  a  stiff  dark  bristle,  and  is  surrounded  by  short  bristlv 
hairs,  the  latter  being,  however,  sometimes  absent. 
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Arnica  flowers  have  a  slight  pleasant  odour,  and  bitter, 
rather  acrid  taste. 

The  student  should  particularly  note 

(a)  The  narroio  ligulate  corollas,  toitJt  from  seven  to  nine 

veins  and  three  teeth, 
(h)  The  straight  bristly  fruit  and  abundant,  lohitish, 

bristly  pappus, 
(c)  The  linear-lanceolate,  hairy,  involucral  bracts. 

Constituents.— Arnica  flowers  contain  traces  of  volatile  oil 
and  a  bitter  principle,  arnicin,  which  has  been  obtained  in 

minute  yellow  deliquescent 
crystals.  The  flowers  are  said 
to  contain  more  arnicin  than 
the  root. 

Uses.  —  Preparations  of 
arnica  flowers  applied  to  the 
skin  appear  to  increase  the 
activity  of  the  circulation, 
and  the  tincture,  diluted 
with  water,  is  a  popular  ap- 
plication to  the  skin ;  in- 
ternally they  are  stimulant 
and  irritant,  but  are  now 
seldom  administered. 

Substitutions  &c.— Nu- 
merous other  composite  flowers  are  reported  to  have  been 
mixed  with  or  sold  for  arnica,  as,  for  instance,  those  of 
Calendula-  officinalis,  Linn.,  Inula  britannica.  Linn.,  Trago- 
pogon  jyi'atensis.  Linn.,  Scorzonera  humilis,  Linn.,  &c.  The 
straight  (not  curved)  hairy  fruit,  the  single  row  of  bristles 
surmounting  it,  and  the  number  of  veins  and  teeth  in  the 
ligulate  corolla  as  above  described,  are  sufficient  to  distinguish 
arnica  from  all  of  them.  To  these  characters  the  student 
should  thp'refore  pay  particular  attention. 


Iiii.  29. — Arnica  fioweis.  A,  ray-Horet. 
7}',  disc-lioret.  C,  the  same,  cut  verti- 
cally :  0,  ovary  ;  p,  pappus ;  a,  an- 
thers.   All  magnifiert.  (Luerssen.) 


WORMSEED 
(Santonica,  Semen  Oinse,  Semen  Contra) 

Source  &C. — The  drug  that  is  known  by  the  name  of 
wormseed  consists  of  the  small  unexpanded  flowerheads  of 
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Artemisia  maritima,  var.  a  Stechmanniana,  Besser  (N.O. 
Compusitce).  The  specieH  has,  in  numerous  varieties,  an  ex- 
tremely wide  distribution,  from  the  l-Jay  of  lliscay  to  (.'liinese 
Mon^'oHa.  Tlie  variety  from  which  })art  at  least  of  the  drug 
is  obtained  grows  in  enormous  quantities  in  the  deserts  of  the 
Kirghiz  in  Turkestan,  especially  near  the  town  of  Chimkent, 
which  lies  to  the  north  of  Taschkent  and  some  seventy  miles 
east  of  the  Sir  Daria  river  ;  in  Chimkent  a  factory  has  been 
erected,  in  which  large  (quantities  of  santonin  are  produced 
from  the  wormseed  collected  in  the  vicinity.  Comparatively 
little  of  the  crude  drug  is  now  exported.  The  plant  is  small 
and  woody,  throwing  up  a  number  of  erect  branches  about  a 
toot  long,  on  which  the  little  flowerheads  are  borne.  These 
are  stripped  from  the  stems  before  they  expand,  and  dried. 
They  are  collected  in  July  and  August  by  Kirghiz  and  other 
tribes  and  brought  to  Chimkent. 

Wormseed  has  long  been  used  as  an  anthelmintic  ;  it  was 
employed  in  Italy  under  the  name  of  semenzina  (diminutive  of 
semenza=seed),  under  the  belief  that  it  consisted  of  small  seeds. 
From  this  word  semenzina  is  derived  the  name  '  semen 
cinoe,'  by  which  the  drug  is  often  known  ;  semen  contra  is  an 
abbreviation  of  '  semen  contra  vermes.'  The  drug  appears  at 
tirst  sight  to  consist  of  a  number  of  small  brownish  ridged 
seeds,  and  it  is  not  till  they  are  closely 
examined  and  dissected  that  their  true 
nature  becomes  apparent. 

Description.  — When  collected  the 
flowerheads  are  of  a  greenish-yello^^■ 
colour,  but  they  turn  brow-n  by  drying 
and  keeping.  They  are  verj'  small,  being 
onl}'  about  inch  long,  elongated  ovoid 
in  shape,  and  somewhat  angular  ;  their 
surface  is  shining  and  glabrous,  or  at 
most  only  slightly  hairy. 

The  involucre  consists  of  imbricated 
bracts  of  ovate  or  lanceolate  shape,  fur- 
nished with  a  distinct  keel,  on  each  side 
of  which  are  shining  oil-glands ;  the  latter,  however,  are  not 
easily  seen  even  under  a  powerful  lens.  After  the  drug  has  been 
well  soaked  in  water  the  bracts  can  be  removed  with  dissect- 
ing needles,  and  in  the  centre  from  three  to  six  very  minute 


Fio.  30. — Flowerhead  of 
Arlniiiisia.  A,  entire, 
showing  imbricated 
bracts  with  external 
glands ;  B,  cut  longi- 
tudinally, showing 
florets.  Magnified. 
(Lnerssen.) 
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unexpanded  tubular  florets  will  be  found  ;  they  are  completely 
enclosed  by  the  upper  bracts  of  the  involucre.  ' 

The  drug  exhales,  when  crushed,  an  agreeable  aromatic 
odour,  and  possesses  a  bitter,  aromatic,  camphoraceous  taste. 
It  frequently  contains  a  considerable  admixture  of  fragments  of 
the  leaves  and  very  slender  flower  stalks. 

The  student  should  soak  the  wormseed  in  water  for  twenty- 
four  hours,  and  then  dissect  a  flowerhead  with  the  aid  of  the 
dissecting  needles  and  a  lens.    He  should  note 

(a)  The  imhricated  heeled  glabrous  bracts, 

(b)  The  minute  florets  enclosed  icithin  tliem, 

(c)  The  characteristic  odour  and  taste. 

Constituents. — Wormseed  contains  a  volatile  oil  and  a 
crystalline  principle,  santonin,  to  which  the  anthelmintic  pro- 
perty of  the  drug  is  due.  The  santonin  attains  its  maximum 
(2-3  to  3-6  per  cent. — Ehhnger,  1885)  in  July  and  August. 
After  flowering  it  rapidly  disappears. 

Santonin  (Ci-HigOj)  forms  colourless  bitter  crystals  that  are 
very  slightly  soluble  in  water  but  unite  with  alkalies,  forming 
soluble  salts  of  monobasic  santonic  acid  (C,,,H2oOj.  Exposed 
to  light,  santonin  assmnes  a  yellow  colour. 

Wormseed  contains  also  a  crystaUine  substance,  arteniisin. 

Uses. — Wormseed  is  now  seldom  administered,  but  its  active 
constituent,  santonin,  is  often  employed  as  an  anthelmintic ; 
it  rapidly  kills  the  round  worm,  but  has  less  efl'ect  upon  thread- 
worms. It  produces  remarkable  disturbances  of  vision,  objects 
appearing  first  blue  and  then  yellow. 

CALENDULA 
(Flores  Oalendulee,  Marigold  Florets) 

Source  &c.— The  marigold.  Calendula  officinalis,  Linn.  (N.O. 
Composites),  is  a  native  of  southern  Europe  and  the  Levant, 
but  is  commonly  cultivated  in  numerous  varieties  as  a  garden 
plant.  It  produces  an  orange-yellow  flower  about  2  inches  in 
diameter,  with  numerous  barren  disc-florets  and  one  or  more 
rows  of  fertile  ligulate  ray-florets.  The  latter  are  collected 
when  the  flower  is  fully  expanded  and  dried. 

Description. —The  drug  consists  almost  entirely  of  the 
yellow  ligulate  corollas  of  the  ray-florets,  about  1  inch  in 
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lon},'tli,  enclosing'  in  a  short  tube  the  remains  fjf  the  style  and 
two  stigmas.  'JMie  limb  of  the  corolla,  the  tube  of  which  is 
hairy  externally,  is  terminated  by  three  teeth,  and  exhibits, 
when  examined  with  a  lens,  four  jjrincipal  veins.  (Compare 

rtg.  M-i,  vy.) 

The  drug  has  a  soniew  li  ii  numatic  od(jur  and  a  distinctly 
bitter  taste. 

Constituents. — Calendula  contains  traces  of  volatile  oil, 
a  hitter  principle,  and  calendultn,  the  latter  being  a  tasteless 
substance  sweUing  in  water  (Geiger,  1818). 

The  student  should  soften  some  calendula  in  water,  spread 
the  florets  out,  and  examine  them  with  a  lens,  noting 

{iO  The  three  teeth  of  the  corolla, 
(b)  The  four  principal  veins  ; 

and  should  compare  them  with  the  ligulate  florets  of  arnica 
(which  have  from  seven  to  nine  veins)  and  of  dandelion 
(which  have  five  teeth).    (Compare  figs.  29,  A,  and  8*2,  B.) 

Uses. — Calendula  is  used  chiefly  in  the  form  of  a  diluted 
tincture  as  an  application  to  bruises. 

INSECT  FLOWERS  (Dalmatian) 

Source  &c. — Dahnatian  insect  flowers  are  the  unexpanded 
flowerheads  of  Chrysanthemum  cinerariatfolium,  Vis.  (N.O. 
Comjwsitce),  a  native  of  Dahiiatia,  Herzegovina,  and  Monte- 
negro, and  cultivated  both  in  Dalmatia  and  California.  The 
attempt  has  also  been  made  to  cultivate  the  plant  in  Australia, 
southern  Africa,  and  elsewhere,  but  the  supply  of  insect  flowers 
is  at  present  derived  chiefly  from  Dalmatia. 

The  flowers  of  several  composite  plants  have  long  been 
known  to  possess  the  remarkable  property  of  stupefying  flies 
and  other  small  insects  when  kept  near  them  for  a  short 
time.  None,  however,  appear  to  act  so  energetically  as  those 
of  the  plant  under  consideration,  and  they,  it  has  been 
observed,  are  most  active  if  collected  when  they  are  fully 
developed,  but  before  they  expand.  They  are  then  known 
commercially  as  'closed'  flowers;  'half-closed'  and  'open' 
being  flowers  collected,  as  the  terms  indicate,  at  more  advanced 
stages  of  development.  They  retain  their  insecticidal  pro- 
perties indefinitely,  even  in  the  state  of  dry  powder. 
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The  flowers  alone  appear  to  be  active  ;  the  leaves  have  been 
shown  to  be  destitute  of  insecticidal  properties. 

Description.— The  closed  flowerheads  of  commerce  are  of 
a  dull  brownish-yellow  or  greyish-brown  colour  and  nearly 
globular  shape,  measuring  almost  ^  inch  in  diameter.  The 
bracts  of  the  involucre,  which  are  arranged  in  two  or  three 
rows,  are  yellowish  or  greyish  in  colour,  lanceolate,  hairy, 
and  ■  membranous  at  the  margin.    In  the  closed  flowers  they 
are  erect,  but  as  the  flowers  expand  they  bend  outwards, 
the  capitulum  assuming   a  flattened   hemispherical  shape. 
There  is  only  one  row  of  ray-florets,  with  brownish  or  whitish 
ligulate  corollas.    The  disc -florets,  which  are  numerous,  have 
a  comparatively  short  yellow  corolla.    The  fruit  is  longer  than 
the  corolla,  club-shaped,  and  provided  with  five  ribs  that  pro- 
ject so  strongly  as  to  make  it  appear  almost  winged.    Both  the 
corolla  and  the  fruit  are  sprinkled  with  yellow  shining  oil- 
glands.    After  the  corolla  has  been  removed,  the  calyx  may  be 
seen  in  the  form  of  a  raised  membranous  ring  crowning  the 
fruit.    The  receptacle  is  naked  and  nearly  flat. 

The  expanded  capitula  are  frequently  destitute  of  both 
ligulate  and  tubular  corollas,  and  the  drug  then  presents, 
when  viewed  from  above,  a  reticulated  appearance  due  to  the 
membranous  calices  of  the  closely  packed  fruits. 

They  possess  a  bitter,  acrid  taste ;  the  odour  is  aromatic, 
but  not  strong. 

The  student  should  observe 

(a)  The  suh-globular  shape  of  the  '  dosed  '  floioers, 

{h)  The  yellowish  colour  of  the  bracts, 

(c)  The  short  corolla  and  membranous   calyx   of  the 

tubular  florets, 
{d)  The  five  2rrominent  ribs  of  the  fruit. 

Constituents.— Dalmatian  insect  flowers  contain  up  to  1^ 
per  cent,  of  volatile  oil,  which,  however,  certainly  does  not 
contribute  to  the  insecticidal  properties  of  the  flowers.  The 
toxic  principle  is  a  yellow  butyraceous  substance,  to  which  the 
name  of  py rethrotoxic  acid  has  been  given.  It  is  not  volatile, 
and   therefore  the  flowers  do  not  lose  their  activity  when 

exposed  to  the  air. 

Substances  of  alkaloidal  and  glucosidal  nature  have  also 
been  isolated,  but  our  knowledge  of  them  is  very  imperfect. 
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CioiKl  uisclL  pi.wdiT  should  stupefy  coiuinon  li(jusc-rtie8 
kept  near  it  within  ii  minute.  Less  iic-ti\'e  powders  may  take 
as  nuK'li  as  twenty  minutes  to  ellect  this. 

Substitutes  &>c.  ('hri/.sdnthrmitm  cocriiwuni,  Wilkl.,  a 
native  of  the  Caucasus  and  northern  I'ersia,  yiekls  the  Persian 
(or  Armenian)  insect  flowers,  which  were  formerly  more 
coumionly  used  than  the  Dalmatian.  The  importation  lius 
now,  however,  practically  ceased. 

The  flowerheads  are  distin^^uished  from  the  Dalmatian  by 
the  dark,  nearly  black,  colour  of  the  involucral  bracts,  by  the 
rose  colour  of  the  ray-florets,  and  by  the  ten-ribbed  fruit. 
Tliey  are  said  to  be  less  active  than  the  Dalmatian. 

Dalmatian  insect  powder  is  largely  adulterated,  not  only 
with  the  powder  of  other  composite  flowers,  but  also  with 
turmeric,  lead  chromate,  &c.  It  should  not  yield  more  than  8 
per  cent,  of  ash  or  10  per  cent,  of  moisture.  ]3ut  the  be.st 
test  is  the  practical  one  of  keeping  a  few  house-flies  under  a 
tumbler  with  a  little  of  the  powder ;  they  should  be  stupefied 
within  a  minute. 

LAVENDER  FLOWERS 
(Plores  Lavandulse) 

Source  &C. — The  common  lavender,  Lavandula  vera,  DC. 
(N.O.  Lahiatce),  is  a  small  mider-shrub  indigenous  to  southern 
France,  Italy,  and  Spain,  but  cultivated  in  this  country  as  a 
garden  plant,  as  well  as  on  a  large  scale  for  its  aromatic 
flowers.   It  is  also  extensively  cultivated  in  southern  France. 

The  best  lavender  is  said  to  be  that  grown  in  Surre5^ 
Fonuerly  large  quantities  were  produced  near  Mitcham,  but 
Wallington  is  said  to  be  now  the  centre  of  the  Surrey  lavender 
district.  Lavender  is  also  grown  in  Kent,  Hertfordshire,  Bed- 
fordshire, &c. 

The  bulk  of  the  flowers  produced  are  used  for  the  distillation 
of  the  volatile  oil.  They  are  cut  with  a  small  hook  about  6  or 
12  inches  below  the  flowers.  They  are  then  thrown  into  large 
stills  situated  near  the  fields,  water  is  added,  and  distillation 
conducted  over  a  naked  fire,  the  distillate  being  received  in  a 
separating  can,  in  which  the  oil  that  is  carried  over  is  retained.' 

'  These  particulars  were  kindly  furnished  by  Miss  Sprules,  of  Wallington. 
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Fig.  31. — Lavandula  vera.  A,  entire  flower, 
showing  bract  and  hairy  calyx,  magnified. 
B,  the  corolla  opened  vertically,  magnified. 
(Luerssen.) 


Description.— The  inflorescence  of  the  lavender  is  a  terminal 
spike,  on  which  the  flowers  are  arranged  in  small  verticillasters, 
each  of  which  arises  from  the  axil  of  a  rhomboidal  bract! 

The  calyx  is  tubular  and 
ribbed,  bluish- violet  in 
colour,  five-toothed,  and 
hairy,  shining  oil-glands 
being  visible  with  a  lens 
amongst  the  hairs.  The 
majority  of  the  oil  yielded 
by  the  flowers  is  contained 
in  these  glands  on  the 
calyx. 

The  corolla  is  bilabiate 
and  of  a  beautiful  bluish- 
violet  colour. 

Lavender  flowers  have 
an  agreeable  fragrant  odour,  which  is  especially  perceptible 
when  they  are  warmed  or  rubbed;  their  taste  is  bitter  and 
aromatic. 

The  student  should  observe 

(a)  The  hairy,  ribbed,  tuhidar  calyx, 

(b)  The  rhomboidal  bracts  supjjorting  the  flowers. 

Constituents. — The  principal  constituent  of  lavender 
flowers  is  the  volatile  oil,  of  which  they  contain  from  1^  to 
3  per  cent. 

Substitutes  &lc.— Lavandula  sjnca,  DC,  from  which  oil  of 
spike  is  distilled,  is  distinguished  from  the  common  or  true 
lavender  by  the  inflorescence  which  is  more  compressed,  by  the 
bracts  which  are  linear  instead  of  rhomboidal,  and  by  the 
leaves  of  the  plant,  which  are  spathulate.  The  oil  distilled 
from  the  flowers  is  less  fragrant  than  that  of  the  true 
lavender. 


SAFFROlSr 
(Crocus) 

Source  &C. — The  saffron  crocus,  Crocus  sativus.  Linn. 
(N.O.  Iridece),  has  been  cultivated  for  so  many  centuries 
that  we  no  longer  know  in  what  country  it  is  really  in- 
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(lij,'t'nous.     It  was  wi'U  known  to  tlu*  Greeks  and  lioiimiifi, 
who  used  it  as  a  inedic-iiie,  as  u  dye,  and  as  a  flavonrin;^'  n^'nt. 
It  was  cultivated  in  Spain  in  the  tenth  century,  and  was 
sul)se<}uently  intnxUiced   into    I^' ranee    and   lMif,dand  ;  it 
however,  no  lon^'er  fj^rown  in  tliis  country. 

At  the  present  time  Spain  produces  the  bulk  of  European 
sartron.  On  the  plains  towards  the  east  and  south-east  the 
siitlVon  crocus  is  <,M-own  extensively,  tlie  saffron  being  exported 
from  ^'alencia  and  Alicante.  France  produces  much  less  near 
Pithiviers,  about  fifty  miles  south  of  Paris,  whilst  a  little  is 
thrown  in  Austria  and  Italy. 

The  plant  produces  in  the  autumn  usually  one  or  two 
flowers  of  a  pale  purplish-violet  colour,  not  unlike  the  ordinary 
garden  crocus.  The  long  pale  yellow  style  terminates  in  three 
deep  red  elongated  stigmas  (fig.  82,  A),  which  protrude  from 
the  flbwer  and  are  pendulous.  The  whole  flower  is  collected, 
and  from  it  the  three  stigmas,  with  the  upper  part  of  the  style, 
are  separated  and  dried.  This 
forms  the  hay  saffron  of  com- 
merce, which  must  necessarily 
be  a  valuable  drug,  since  it 
takes  about  fifty  fully  developed 
stigmas  to  make  a  grain  weight 
of  saffron. 

Description.  —  Hay  saffron 
thus  produced  forms  a  looselj^ 
matted  mass  of  dark  reddish - 
brown  stigmas  with  a  strong 
characteristic  odour  and  bit- 
terish taste.  When  fresh  it  is 
unctuous  in  appearance  and  to 
the  touch,  but  after  keeping, 
when  quite  dry,  it  becomes  dull 
and  brittle. 

Thrown  on  the  surface  of 
water  the  dry  stigmas  rapidly 
expand,  and  their  form  can  be  easily  studied.  At  the  same 
time  the  water  surrounding  them  assumes  a  deep  yellow 
colour.  Each  stigma  is  about  an  inch  in  length,  and  has  the 
shape  of  a  long  tube,  narrow  at  the  base,  where  it  joins  the 
style,  but  broadening  towards  the  upper  extremity,  where  it  is 


Fui.  S'2.—A,  three  stigmas  of  Saffron 
with  a  portion  of  the  style.  ma(?- 
nitied  '2  diani.  B,  Calendula  floret, 
magnified  1^  diani.  C.  Safflower 
fioret,  magnified      diam.  (Vogl.) 
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slit  on  the  inner  side.  The  mouth  of  the  tube  is  irregularly 
notched.  The  stigmas  are  either  single  or  attached  in  threes  to 
a  short  portion  of  the  pale  yellow  style. 

The  characteristic  shape  of  the  safi'ron  stigmas  is  of  the 
greatest  service  in  the  detection  of  adulteration  ;  the  student 
should  therefore  soak  a  little  saffron  in  water,  examine  it 
carefully  with  a  lens,  and  observe  the  shape. 

Constituents. — Saffron  contains  about  1  per  cent,  of  xiolatile 
oily  an  amorphous  red  colouring  matter,  crocin,  and  a  colour- 
less bitter  principle,  picrocrocin.  Crocin  is  a  glucoside,  and 
yields  by  hydrolysis,  with  dilute  mineral  acids,  a  sugar  (crocose) 
and  crocetin  ;  concentrated  sulphuric  acid  colours  it  deep  blue, 
nitric  acid  green,  whence  it  has  also  been  called  polj^chroite. 

Uses. — Although  chiefly  emploj^ed  as  a  colouring  agent, 
saffron  has  been  regarded  as  stimulaiit,  antispasmodic,  and 
emmenagogue. 

Substitutes  &C. — The  high  price  of  the  drug  has  naturally 
been,  even  during  the  time  of  Dioscorides  and  Pliny,  a  great 
inducement  to  adulteration.  This  has  been  effected  in  one  (or 
more)  of  the  following  three  ways  : 

(i)  By   substituting   some   substance   for  the  saffron 

stigmas, 

(ii)  By  recolouring  exhausted  saffron, 

(iii)  By  artificially  increasing  the   weight    of  genuine 

saffron. 

(i)  Under  the  first  heading  may  be  mentioned  the  florets  of 
safflower  {Carthamus  tinctorms,  Linn.),  an  Indian  composite 
plant,  largely  employed  as  a  dye,  the  stamens  or  portions  of 
the  perianth  of  the  saffron  crocus  or  of  other  plants,  calendula 
florets,  and  the  slender  stems  and  roots  of  monocotyledonous 
plants.  All  these,  and  indeed  almost  every  such  substitution, 
can  be  detected  with  facility  by  expanding  the  saffron  in  water 

and  examining  it. 

(ii)  Artificial  coloration  has  been  effected  with  anilme  dyes, 
logwood,  Brazil  wood,  the  salts  of  dinitrocresylic  acid  (Victoria 
yellow,  Victoria  orange),  &c.  Genuine  saffron,  when  thrown 
on  to  the  surface  of  water,  should  surround  itself  with  a  circle 
of  yellow  (not  red  or  pink)  liquid  ;  it  should  yield  but  little 
colour  to  ether  or  petroleum  spirit,  in  which  many  artificial 
colours  are  readily  soluble.    Useful  information  may  also  be 
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obtained  by  c()mimriM«,'  tlie  colour  of  an  infusion  of  1  f^rain  of 
the  suspected  sample  in  1,000  ^'rains  of  water  with  the  colour 
of  a  similar  infusion  of  «,'enuine  saffron,  both  depth  and  tint 
being  scrutinised. 

(iii)  Saffron  may  be  artificially  weighted  in  a  variety  of 
ways.  Vegetable  or  nnneral  oil,  which,  in  addition  to  increasing 
the  weight,  improves  the  appearance,  may  be  detected  by 
pressing  the  saffron  between  thin  sheets  of  paper  ;  a  greasy  stain 
indicates  the  presence  of  oil.  SaltVon  sliould  not  contain  more 
than  r2"")  per  cent,  of  moisture  or  yield  more  than  7  per  cent, 
of  ash  (absence  of  an  undue  proportion  of  water,  or  presence 
of  fraudulently  added  inorganic  matter).  The  presence  of  gly- 
cerine, and  of  other  substances  soluble  in  water,  but  leaving  no 
ash  when  incinerated,  may  be  detected  by  ascertainmg  the 
amount  of  water-soluble  substances  yielded  by  the  saffron  ; 
they  should  not  exceed  1.5  per  cent. 

Cape  saffron  consists  of  tlie  flowers  of  a  scrophulariaceous 
shrub,  Luperia  atropurpurea,  Benth.,  a  native  of  South  Africa  ; 
it  contains  a  yellow  colouring  matter,  but  could  scarcely  be 
mistaken  for  saffron. 

Cake  saffron  ('  croci  placentee,'  *  crocus  in  placenta')  consists 
of  safflower  florets  made  into  cakes  with  an  adhesive  sugary 
substance.  The  structure  of  the  florets  is  easily  seen  when  a 
little  of  the  drug  is  soaked  in  water. 

LILY  OF  THE  VALLEY  FLO  WEBS 
(Plores  Convallarise) 

Source  &c. — The  common  lily  of  the  valley,  ConvaUaria 
viajalis,  Linn.  (N.O.  Liliacece),is  a  small  herbaceous  plant,  with 
perennial  creeping  rhizome.  It  is  widely  distributed  6ver 
Europe  and  indigenous  in  England,  where  it  occurs  in  woods 
or  thickets,  being  much  more  abundant  in  some  counties  than 
in  others. 

The  plant  produces  two  broadly  elliptical  leaves  and  a 
flowering  scape,  bearing  in  the  axils  of  small  bracts  pedicellate 
campanulate  flowers,  forming  a  graceful,  unilateral  raceme  of 
fragrant,  white,  drooping  flowers.  The  root,  leaves,  and  flowers 
have  all  been  used  in  medicine  as  a  substitute  for  foxglove  leaves, 
but  the  only  part  now  employed  is  the  flowers,  on  account  of 
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their  greater  activity.  The  entire  inflorescence  is  collected 
and  dried,  during  which  process  the  white  flowers  assume  a 
brownish-yellow  tinge  and  the  fragrant  odour  almost  entirely 
disappears. 

Description. — The  drug  consists  of  the  slender  scape, 
bearing  from  three  to  eight  brownish-yellow  campanulate 
flowers.  The  perianth  has  six  recurved  teeth,  and  bears  on  its 
inner  surface  six  large  anthers  ;  the  ovary  is  superior  and  three- 
celled.  It  possesses  but  a  slight  agreeable  odour  and  a  bitter 
taste. 

Constituents.— Two  glucosides  have  been  isolated  from  the 
lily  of  the  valley,  convallamarin  and  convallarin  ;  the  former  is 
amorphous,  has  a  bitter  taste,  and  acts  upon  the  heart ;  the 
latter  is  crystalline  and  purgative. 
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STAR  ANISE  FRUIT 
(Fructus  Anisi  Stellati) 

Source  &c.— Star  anise  fruit  is  the  ripe  fruit  of  Illicium 
verum,  Hook.  f.  (N.O.  Magnoliacece),  a  small  tree  indigenous 
to  the  southern  and 
south-western  provinces 
of  China.  The  drug 
has  long  been  known 
in  China,  but  effected 
its  introduction  into 
Eui'ope  very  slowly. 
The  bulk  of  star  anise 
is  used  in  the  former 
country  for  the  distilla- 
tion of  the  volatile  oil, 
only  a  small  proportion 
of  the  dried  fruits 
finding  their  way  into 
the  European  market, 
chiefly  from  the  south- 
ern Chinese  port,  Pak- 
hoi. 

Description.  —  Star  Fio.  33. — Fruits  of  Illicium  verum  and  I.  re- 
.     .  ligiosiiiii.    1,  entire  fruit  of  I.  vcrurn;  3,  a 

anise  truit  is  apocar-  ^^^^^^  curpel ;  4,  stalk  (left) ;  0,  seed  ;  2,  entire 
pOUS,       and       consists        iruit  of  I.  rdigiosmn  ;  4,  stalk  (riK'ht) ;  5,  single 

„       {     •  1  .  carpel ;  7,  seed.  (Vogl.) 

normally  oi  eight  one- 
seeded  ovaries.    In  the  flower  these  are  erect,  but  as  the  fruit 
ripens  they  bend  outwards,  and  finally  radiate  from  a  central 
axis ;  simultaneously  the  pericarp  becomes  dark  brown  and 
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woody,  and  dehisces  by  the  now  fully  exposed  ventral  suture 
disclosing  a  single,  shming,  brown  seed.    This  is  the  appear- 
ance usually  presented  by  the  drug. 

The  carpels  measure  about  i  inch  or  rather  more  in  length  • 
they  are  boat-shaped,  and  usually  bluntly  beaked  at  the  apex 
but  nearly  fiat  at  the  base,  where  they  are  attached  to  a  short 
central  column  proceeding  from  a  curved  peduncle.  They  are 
of  a  reddish-brown  colour  and  woody ;  externally  irregularly 
wrinkled,  internally  paler,  smoother,  and  glossy.  The  seed, 
exposed  by  the  ventral  suture,  which,  however,  is  not  usually 
widely  open,  is  reddish  brown  in  colour,  smooth,  shining,  and 
hard;  it  is  ovoid  in  shape,  and  shghtly  compressed.  The 
hilum  is  conspicuous  as  an  oval  depression  at  one  extremity. 
The  seed-coats,  though  hard,  are  brittle,  and  enclose  a  large, 
soft,  oily  kernel. 

Both  the  pericarp  and  the  kernel  have  an  agreeable 
aromatic  odour  and  a  sweet  spicy  taste. 

The  student  should  particularly  observe 

(a)  The  size,  regular  appearance,  and  Hunt  leaks  of  the 
carpels, 

(h)  The  peduncle,  ivhich  is  curved  near  the  fruit, 
(c)  The  spicy  odour  and  taste  ; 

and  should  compare  these  fruits  with  the  Japanese  star  anise 
(see  below). 

Cpnstituents. — Star  anise  fruit  contains  a  volatile  oil  to 
the  extent  of  about  5  per  cent.,  and  this  is  the  principal  con- 
stituent. It  is  secreted  in  large  oil-cells  in  both  the  pericarp 
of  the  fruit  and  the  kernel  of  the  seed,  the  latter  yielding  about 
half  as  much  oil  as  the  former. 

The  oil  is  distilled  in  large  quantities  in  crude  native  stills 
by  the  peasants  of  Langson,  in  southern  China,  and  brought  to 
the  ports  of  Hai-fong  and  Hong  Kong  for  exportation. 

Uses.— The  oil  is  employed  as  a  carminative  and  as  a 
flavouring  agent,  especially  in  cough  mixtures,  as  it  is  supposed 
to  possess  a  special  action  on  the  bronchial  mucous  surfaces. 

Substitutions  &C. — True  star  anise  fruits  have  been  largely 
replaced  in  India  by  the  fruits  of  the  Japanese  star  anise 
{Illicium  religiosum,  Siebold)  ;  and  a  similar  substitution  has 
frequently  taken  place  elsewhere.  Large  quantities  of  the 
Japanese  fruit  are  exported  from  Japan,  and  some  find  their 
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way  to  the  London  niaikeL.  As  they  are  poisonous  and  have 
produced  unpleasant  effects  when  eaten,  tliey  must  be  care- 
fully (listinj^'uished  from  the  ^^enuine. 

Japanese  star  anise  fruit  (fig.  88),  or  sikimi  or  shikimi  fruits 
as  they  are  termed,  resemble  the  genuine  in  general  appearance, 
but  may  be  distinguished  by  the  folhnving  characters  :  The 
fruits  are  less  regularly  developed,  the  carpels  usually  liiore 
wrinkled  and  provided  with  a  more  acute  beak,  which  is 
commonly  directed  upwards ;  the  ventral  suture  is  usually 
more  open,  and  the  peduncle,  to  which  the  carpels  seldom 
remain  attached,  is  straight.  Moreover,  the  taste  and  odour 
are  quite  distinct,  for  the  Japanese  fruits  have  a  balsamic  but 
not  anise-like  odour  and  a  disagreeable  bitterish  taste ;  the 
taste  and  odour  are,  indeed,  the  best  characters  by  which  to 
distinguish  the  genuine  from  the  false,  as  they  can  be  applied 
to  fragments  only  of  the  fruit. 

The  poisonous  .  constituent  is  the  crystalline  principle 
sikimin. 

COCCULUS  INDICUS 
(Levant  Berries,  Fructus  Cocculi) 

Source  &c.— The  fruits  commonly  known  as  Cocculus 
indicus  are  produced  by  Anamirta  paniculata,  Colebrooke 
(X.O.  Menispermacece) ,  a  tall  woody  climbing  shrub  indi- 
genous to  eastern  India  and  the  Malayan  Archipelago.  They 
derive  the  name  of  Levant  berries,  by  which  they  are  some- 
times known,  from  the  fact  of  their  having  been  formerly 
brought  from  India  by  way  of  Alexandria  and  the  ports  of  the 
Levant. 

The  plant  produces  a  pendulous  panicle  of  flowers;  the 
ovaries  of  the  pistillate  flowers  are  apocarpous,  each  carpel 
being  gibbous  and  developing  into  a  drupaceous  fruit  containing 
a  single  seed.  The  fruits  are  collected  when  ripe,  and  dried  ; 
they  are  exported  chiefly  from  Bombay  and  Madras. 

Description.— Cocculus  indicus  of  connnerce  consists  of 
small  dark  brown  or  nearly  black  fruits,  not  quite  half  an  inch 
in  length.  When  examined  carefully  they  will  be  seen  to  be 
more  or  less  distinctly  reniform  in  shape,  one  side  being 
flattened  or  even  slightly  concave,  whilst  the  other  is  boldly 
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arched.  On  the  former  the  small  scar  left  by  the  stalk  can 
usually  be  distmguished,  and  near  it  is  a  minute  prominence, 
the  apex  of  the  fruit.  The  gibbous  dorsal  surface  of  the  carpel 
from  which  the  fruit  is  formed  develops  nmch  more  rapidly 
than  the  ventral,  and  the  apex  of  the  fruit  thus  remains  near 


/ 

A  B 

Fig.  M.—Cocczdus  indictis.    A,  vertical;  B,  transverse  section:  2h  pericarp; 
n,  base  of  fruit ;  E,  embryo  ;  /,  fold  of  pericarp.    Magnified.  (Moeller.) 

to  the  base,  the  dorsal  surface  becoming  conspicuously  arched  ; 
the  latter  is  traversed  from  base  to  apex  by  an  indistinct  ridge. 
The  pericarp  is  rough  and  finely  wrinkled,  and  although  thin 
is  hard  and  woody.  It  encloses  a  single  oily  seed,  which  is  so 
deeply  hollowed  out  as  to  be  cup-shaped.  This  cup-shaped 
hollow  is  completely  filled  by  two  parallel  lenticular  ingrowths 
of  the  endocarp  and  mesocarp,  which  can  easily  be  seen  by 
cutting  a  fruit  longitudinally  through  the  median  line  of  the 
carpel  and  removing  the  two  halves  of  the  seed,  or  less  clearly 
by  cutting  the  fruit  transversely.  The  seed  exhibits  a  crescent- 
shaped  section  when  cut  either  longitudinally  or  transversely. 
Cocculus  indicus  has  no  odour ;  the  pericarp  is  tasteless,  but 
the  seed  is  very  bitter. 

The  student  should  observe 

{a)  The  suh-renifonn  shape  of  the  fruit, 
and  should  cut  it  longitudinally  and  transversely,  noting 
(&)  The  shape  of  the  seed, 

(c)    The  characteristic  ingroioths  from  the  pericarp. 

He  should  further  notice  that  the  seed  is  bitter,  but  the  peri- 
carp is  almost  tasteless. 
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Constituents.  -  The  seed  contains  from  1  to  15  per  cent,  of 
an  intensely  bitter  crystaUine  principle,  j^icrutoxin,  accom- 
panied by  a  crystalline  but  tasteless  body,  cocculin,  and  a  large 
proportion  of  fat.  Ticrotoxin  contains  no  nitrogen  an<l  is 
therefore  not  alkaloidal,  nor  does  it  possess  glucosidal  proper- 
ties ;  its  constitution  is  as  yet  unknown. 

From  the  pericarp,  which  is  tasteless,  two  alkaloids,  meni- 
spermine  and  paramenispermine  (Pelletier  and  Couerbe,  18'63), 
have  been  isolated,  but  they  require  re-investigation. 

Uses.— Cocculus  indicus  is  now  used  almost  exclusively  for 
the  preparation  of  picrotoxin,  which  has  been  given  internally 
to  check  the  night-sweating  of  plithisis  and  has  also  been 
employed  to  destroy  pediculi.  The  power  possessed  by  the 
fruits,  when  thrown  into  water,  of  stupefying  fish  has  long 
been  known,  and  is  due  to  the  picrotoxin  contained  in  the 
seed.  So  susceptible  are  fish  to  the  influence  of  picrotoxin, 
that  they  have  been  used  as  a  means  of  detecting  its  presence. 
A  number  of  other  plants,  however,  share  this  property  with 
Cocculus  indicus. 


POPPY  CAPSULES 
(Poppy  Heads,  Fructus  Papaveris) 

Source  &c. — The  opium  poppy,  Papmier  somniferum,  Linn. 
(N.O.  Fapavemcecc),  is  probably  a  native  of  Asia  Minor,  but  is 
now  cultivated  in  many  warm  or  temperate  countries  both  as  a 
garden  plant  and  for  the  sake  of  its  fruits  and  seeds.  The  plant 
is  an  erect  herbaceous  annual ;  it  varies  very  much  in  the 
colour  of  the  petals,  as  well  as  in  the  shape  of  the  fruit  and 
colour  of  the  seeds. 

In  England  a  variety  with  pale  flowers  and  whitish  seeds  is 
cultivated  for  medicinal  use.  The  fruits  are  of  a  pale  glaucous 
green  when  young,  and  exude  when  wounded  a  bitter  white 
milky  juice  (latex)  ;  as  they  mature  and  ripen  they  change  to 
yellowish  brown,  and  are  then  cut  from  the  stems.  In 
Germany  the  unripe  fruits  are  considered  to  be  more  active 
than  the  ripe. 

Description. — Poppy  heads  vary  very  much  both  in  shape 
and  size.  Some  varieties  are  ovoid,  others  are  nearly  globular, 
others  again  depressed  both  at  the  summit  and  base,  the  latter 
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variety  attaining  3  inches  or  more  in  diameter.  The  fruit  is 
of  a  pale  yellowish-brown  colour,  often  marked  with  darker 
spots,  glabrous,  and  crowned  with  the  persistent  remains  of  the 
stellate  sessile  stigmas,  usually  twelve  or  fifteen  in  number ;  below, 


Fig.  35. — Poppy  capsules  and  seeds,    a,  natural  size ;  b,  magnified.    (Maisch.)  , 

it  is  contracted  into  a  neck  which  is  swollen  just  above  the  point 
of  attachment  to  the  peduncle  and  marked  there  with  the  scars 
of  the  petals  and  sepals.  Cut  transversely  the  fruit  is  seen  to  be 


Fig.  36.— Poppy  capsule,  cut  vertically.    (Planchon  and  Collin.) 

unilocular,  but  formed  by  the  union  of  as  many  carpels  as  there 
are  stigmas.  From  the  inner  surface  of  the  pericarp,  which  is 
thin  and  brittle,  the  yellowish  membranous  placentas  correspond- 
ing in  number  to  the  carpels  project  into  the  cavity  of  the  fruit. 
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The  seeds,  which  for  tlie  most  part  he  loose  in  tlie  fruit,  are 
minute  and  very  numerous.  Under  a  lens  they  may  he  seen 
to  he  reniform  in  shape  and  covered  with  distinct  delicate 
reticulations.  They  vary  in  colour  from  whitish  to  slate  (the 
latter  hein«,'  known  as  maw  seed),  and  contain  an  oily 
endosperm. 

Poppy  capsules  have  no  odour  ;  the  seeds  have  an  oily  taste, 
hut  the  pericarp  is  distinctly  hitter. 
The  student  should  ohserve 

(a)  The  sessile  stellate  stiyinas, 

(b)  The  metiihranous  j)lucentas, 

{c)  The  reniform  shape  of  the  seed  and  the  reticulations 
on  its  surface. 

Constituents. — Poppy  capsules  contain  the  principal  con- 
stituents of  opium,  the  most  important  of  which  is  the  crystal- 
line alkaloid  morphine.  The  assay  of  ripe  capsules  has  shown 
them  to  contain  0-16  (Dieterich)  and  0*28  (Paul  and  Cownley) 
per  cent,  of  morphine,  whilst  unripe  capsules  contained  only 
0  086  (Dieterich)  ;  but  there  is  much  difference  of  opinion  as  to 
the  relative  medicinal  value  of  ripe  and  miripe  fruits. 

Poppy  capsules  also  contain  meconic  acid,  an  organic  acid 
fomid  only  in  the  latex  of  the  opium  poppy.  Although  this 
acid  is  not  an  active  constituent  from  a  therapeutic  point  of 
view,  the  detection  of  its  presence  is  often  important  as  in- 
dicating a  preparation  of  poppy  capsules  or  opium. 

The  seeds  are  free  from  morphine  ;  the  principal  constituent 
in  them  is  the  fixed  oil,  which  has  been  applied  to  various 
technical  uses. 

Uses. — The  action  of  poppy  capsules  is  the  same  as  that  of 
opium,  but  much  weaker.  The  warm  decoction  is  a  favourite 
anodyne  fomentation.  The  extract  and  syrup  are  uncertain 
remedies,  and  preparations  of  opium  are  in  every  respect  pre- 
ferable. 

BAEL  FRUIT 
(Indian  Bael,  Fructus  Belae) 

Source  &c.— Indian  bad  is  the  fruit  of  ^gle  Marmclos, 
Correa  (N.O.  liutacece,),  a  tree  attaining  a  height  of  40  feet,  and 
growing  both  wild  and  cultivated  throughout  the  entire  Indian 
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peninsula.  Being  a  sacred  tree  the  Hindoos  plant  it  near  their 
temples.  It  became  known  to  the  Portuguese  as  a  remedy  for 
dysentery  when  they  occupied  the  eastern  shores  of  India,  but 
was  not  introduced  into  European  medicine  until  about  the 
middle  of  the  present  century.  The  half-ripe  fruit  is  collected 
from  cultivated  trees,  and  the  pnlp  eaten  whilst  fresh  ;  un- 
cultivated trees  yield  a  less  aromatic  fruit.  In  the  last  edition 
of  the  British  Pharmaco]ooeia  the  dried  fruit  was  used  in 
the  preparation  of  the  liquid  extract,  but  it  appears  to  be  much 
less  efficacious  than  the  fresh,  and  the  drug  is  no  longer 
ofiicial. 

Description. — The  fruit  is  ovoid  or  rounded,  and  about  the 
size  of  an  orange,  although  sometimes  rather  larger.  Exter- 
nally it  is  yellowish  brown,  smooth,  or  slightly  granular  and 

hard,  and  bears  a  circular  scar 
at  the  point  of  attachment  of 
the  peduncle.  The  whole  fruit 
is  too  hard  to  cut  with  a  knife, 
but  may  be  sawn  in  two 
transversely,  and  will  then  be 
found  to  consist  of  a  reddish 
woody  rind  about  inch 
thick,  enclosing  from  ten  to 
fifteen  carpels,  each  containing 
several  hairy  seeds  embedded 
in  a  transparent  yellowish  or 
red  mucilage.  The  dry  pulp, 
which  is  mucilaginous  and 
aromatic  when  fresh,  is  hard, 
and  varies  in  colour  from  pale 
to  dark  red  ;  it  frequently  breaks  away  from  the  rind  during 
the  drying,  leaving  only  a  thin  layer  attached  to  it.  Even  the 
dried  fruit  has  an  agreeable  odour  and  mucilaginous,  sometnnes 
also  aromatic,  taste. 

The  fruit  is  frequently  imported  in  dried  transverse  slices. 
These  have  an  appearance  similar  to  that  of  the  transverse 
section  of  the  whole  fruit,  but  the  pulp  usually  adheres  firmly 
to  the  rind  and  has  a  darker  colour  externally,  being  paler 
within.  Preference  should  be  given  to  unripe  fruits,  or  the 
shoes  cut  from  them,  and  these  may  be  recognised  by  the  small 
undeveloped  seeds  they  contain ;  they  are  also  less  aromatic 


Fig.  37.— Bael  fruit.  Transverse  section 
of  a  small  specimen.  Natural  size. 
(Holmes.) 
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tliun  the  ripe  fruits,  in  lln.s  rcsptci  ilie  wliole  fruits  are 
often  inftn-ior  to  the  slices. 

The  student  should  observe 

((0  The  comparatively  smouth  luird  rind  to  which  (in  tlic 

sliced  fruit)  the  reddish  pulp  firmh/  adheres, 
{b)  The  numerous  carpels, 
(c)  The  hainj  seeds  embedded  in  mucilage. 

Constituents. — As  far  as  has  been  ascertained  the  princii)al 
constituent  of  bael  fruit  is  the  muciluipi  that  it  contains. 
Tannin  i:;  not  present  in  the  unripe  fruit,  but  the  infusion  of 
the  ripe  fruit  yields  the  reaction  for  that  body  when  tested 
with  a  ferric  salt. 

Uses. — In  the  fresh  state  Indian  bael  is  a  pleasant  refreshing 
fruit  with  astringent  refrigerant  properties  which  render  it 
valuable  in  the  treatment  of  diarrhcxja  and  dysentery.  As 
imported  it  is  probably  useless,  but  a  liquid  extract  from  the 
fresh  fruit  appears  to  possess  its  specific  effects. 

Substitutes. — Several  substitutes  for  bael  have  been  met 
with,  viz.  M a ngosteen fruits  {Garcinia  Mangostana,  Linn.,  N.O. 
Guttifercc)  ;  these  may  be  distinguished  by  the  darker  rind  to 
which  the  pulp  does  not  firmly  adhere,  and  by  the  wedge- 
shaped  radiate  siigmas. 

Wood  apple  {Feronia  elepJiantum,  Correa,  'N.O.  Butacea;). — 
The  fruit  is  five-lobed  but  one-celled,  and  has  a  rough  exterior. 

Pomegranate  rind  may  be  distinguished  by  its  astringent 
taste  and  the  triangular  impressions  of  the  seeds. 

BITTER  ORANGE 

(Seville  Orange,  Pructus  Aurantii) 

Source  &c.— The  bitter  or  Seville  orange,  the  fruit  of  Citrus 
Aurantium,  var.  Bigaradia,  Hook.  f.  (N.O.  Butacea),  is  a 
small  tree,  probably  originally  a  native  of  north-eastern  India, 
but  spread  by  cultivation  to  most  warm  countries.  In  Europe 
it  is  grown  especially  in  the  countries  bordering  on  the 
Mediterranean,  whither  it  was  probably  brought  by  the  Arabs, 
as  it  was  unknown  to  the  Greeks  and  Romans.  The  fruit  is 
collected  before  it  is  quite  ripe,  packed  in  boxes  and  exported, 
the  ripening  being  completed  during  the  voyage.  Bitter  oranges 
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are  shipped  chiefly  from  southern  Spain  (Seville)  and  Sicily 
(Palermo)  ;  the  former  are  considered  to  be  the  best  variety  of 
orange  for  medicinal  use. 

In  addition  to  the  fresh  fruit  the  dried  peel  is  also  largely 
imported  from  Malta  and  Spain. 

Description. — The  ovary  of  the  orange  tree  is  superior  and 
polycarpellary ;  it  is  composed  of  eight  (or  sometimes  more) 
carpels,  each  containing  two  rows  of  seeds  with  axile  placentation. 


J'lG  38  —Orange  peel.    (\  transverse  section,  natural  size  ;  transverse 
section,  enlarged  100  diam. :  I,  oil-glands.  (Berg.) 

During  the  growth  of  the  ovary  the  loculi  increase  in  size,  and 
the  outer  wall  (pericarp)  in  thickness.  Into  the  loculi  there 
grow  from  the  inner  epidermis  of  the  pericarp  numerous  hair- 
like processes  which  fill  with  juice  and  completely  occupy  the 
loculi  ;  they  form  the  pulp  contained  in  the  '  quarters '  of  the 
orange,  the  thin  membrane  enclosing  each  being  the  endocarp. 
The  fruit  is  termed  a  hesperidium. 
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The  bitter  orange  reBeinbles  in  size  and  Khape  tlie  Hweet 
„anKe,  but  may  be  (listin<,Hiisbe.l  by  its  rougher,  darker  rind 
and  sour,  bitter  pulp.  The  rind,  whicli  is  agreeably  aromatic 
and  has  also  a  bitter  taste,  shows,  when  cut  transversely,  a 
narrow  yellow  outer  part  corresponding  to  the  epicarp,  in 
which  large  oil-glands  are  discernible  with  the  naked  eye,  and 
an  inner  white  portion  corresponding  to  the  mesocarp. 

The  peel  is  used  both  fresh  and  (h'ied.  The  former  is  cut 
from  the  fresh  fruit  in  this  country,  care  being  taken  that  the 
oil-glands  are  not  ruptured  more  than  is  necessary,  for  it  is  to 
the  volatile  oil  they  contain  that  the  pleasant  aroma  of  the 
peel  is  due  ;  at  the  same  time  too  much  of  the  white  '  zest ' 
should  not  be  removed,  as  that  is  lacking  in  bitterness.  The 
dried  peel  may  be  obtained  by  drying  the  fresh  peel  in  a  warm 
room,  but  it  is  also  imported  in  large  quantities,  especially 
from  Malta  ;  in  the  latter  case  it  is  generally  in  the  form  of 
very  narrow  strips,  evidently  cut  by  machiner}',  or  in  wider 
spiral  strips  or  in  four  '  quarters.' 

Constituents. — The  principal  constituents  of  bitter  orange 
peel  are  the  volatile  oil  and  an  amorphous  bitter  principle, 
aurantiamarin.  Hesperidin — a  colourless,  tasteless,  crystalline 
glucoside  that  occurs  in  several  other  plants  belonging  to  the 
natural  ordev  ButacecB — isohesperidin,  and  aurantiamaric  acid, 
the  latter  a  bitter  principle,  have  also  been  isolated  from  bitter 
orange  peel,  but  appear  to  be  of  secondary  importance. 

Uses. — Bitter  orange  peel  possesses  both  aromatic  and 
bitter  properties,  and  is  used  as  a  tonic  and  as  an  agreeable 
flavouring  agent. 

Substitutes. — The  peel  of  the  sweet  orange  is  said  to  be 
frequently  mixed  with  that  of  the  bitter  orange ;  it  may  be 
distinguished  by  being  thinner,  paler,  and  more  yellow  in  colour 
and  nuich  less  bitter  in  taste. 

Other  products  from  Citrus  Aurantium,  var.  Bigaradia. — 
The  delightfully  fragrant  flowers  of  the  bitter  orange  yield  by 
distillation  a  small  percentage  of  volatile  oil,  oil  of  ncroli ;  a 
saturated  solution  of  this  oil  in  water,  obtained  by  the  distillation 
of  the  fresh  flowers  with  water,  is  ofticial  under  the  name  of 
Aqua  Aurantii  Floris  (orange-flower  water). 

The  volatile  oil  of  the  bitter  orange  peel  is  known  in 
commerce  as  oil  of  bigarade  ;  that  from  sweet  orange  as  oil  of 
Portugal. 
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LEMON 
(Fructus  Limonis) 

Source  &C. — The  lemon  is  the  fruit  of  Citrus  viedica. 
Linn.,  var.  /3  Limonum,  Hook.  f.  (N.O.  Butacece),  a  small 
tree  which,  like  the  orange,  is  probably  a  native  of  northern 
India.  It  is  cultivated  in  all  the  countries  bordering  on  the 
Mediterranean,  especially  in  Sicily  and  southern  Italy,  in  Spain 
and  Portugal,  and  in  the  Eiviera. 

The  fruits  are  gathered  whilst  they  are  still  green,  and  the 
finest  are  wrapped  in  paper  and  exported  in  cases  of  300  to  400  ; 
less  sightly  fruits  are  packed  in  barrels  and  preserved  with  salt 
water. 

Description. — The  lemon  resembles  the  orange  in  develop- 
ment and  in  structure,  but  it  is  easily  distinguished  by  its 

more  elongated,  ovoid  shape 
and  pale  yellow  colour ;  at  the 
apex  it  is  crowned  by  a  distinct 
nipple. 

The  pulp  has  a  strongly  but 
agreeably  acid  taste ;  the  peel 
is  aromatic  and  bitter. 

The  following  parts  of  the 
fruit  are  official :  the  peel,  the 
juice,  and  the  volatile  oil  ob- 
tained from  the  peel  (essence 
of  lemon). 

1.  Lemon  2^eel,  which  is 
Fig.  39 — Lemon.    Transverse  section,    official  in  the  fresh  state  only, 
(Planchon  and  Collin.)  ^^^^    yelloW  in   colour  and 

more  or  less  rough  on  the  outer  surface,  and  whitish  on  the 
inner.  The  transverse  section  shows  numerous  large  oil-glands 
embedded  in  the  tissue.  The  peel  has  a  strong  fragrant  odour 
and  aromatic,  bitter  taste.  It  contains  volatile  oil  and  hesperi- 
din,  and  is  used  chiefly  as  an  agreeable  flavouring  agent. 

2.  Lemon  juice. — Fresh  lemons  yield  about  30  per  cent,  of 
juice,  which,  for  pharmaceutical  use,  should  be  pressed  from  the 
fresh  fruit.  It  is  a  turbid  yellowish  liquid  with  a  characteristic 
odour  and  acid  taste.  The  principal  constituent  is  citric  acid, 
of  which  it  contains  from  6-7  to  8-6  per  cent.  (30  to  40  grains 
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ill  each  tiuid  ounce).  The  amount  of  citric  acid  in  the  juice 
is  largest  in  lemons  imported  in  December  and  January,  and 
smallest  in  August,  both  the  fruit  and  the  juice  itself  gradually 
diminishing  in  acidity  when  kept. 

Large  quantities  of  lemon  juice  are  pressed  ni  Sicily  from 
the  pulp  that  is  left  in  the  production  of  the  volatile  oil.  This 
juice  is  concentrated  to  a  specific  gravity  of  l  '2Ma  to  1-235  and 
exported,  chiefly  to  England,  for  the  manufacture  of  citric 
acid. 

8.  Essence  of  Lemon.— Various  methods  are  used  for  the 
production  of  essence  of  lemon,  but  the  following  appears  to 
be  largely  adopted  in  Sicily,  whence  most  of  the  essence  of  lemon 
is  exported. 

The  workman  cuts  the  lemon  into  four  quarters,  removes 
the  acid  pulp,  and  presses  each  piece  of  peel  against  a  sponge 
held  in  the  right  hand  in  such  a  way  as  to  break  the  oil-glands 
and  discharge  their  contents  on  the  sponge.  When  sufficient 
has  accumulated  the  sponge  is  pressed  ;  the  liquid  thus  obtained 
separates  on  standing  into  a  lower  watery  stratum  and  an  upper 
clear  oily  layer  which  can  be  poured  ofi".  The  pieces  of 
pulp  from  which  the  peel  has  been  stripped  are  pressed  to 
obtain  from  them  the  lemon  juice  they  contain.  This  method 
of  separating  the  volatile  oil  from  the  peel  is  termed  the 
'sponge'  process;  3,000  lemons  yield  about  a  kilogramme  of 
essence. 

In  the  south  of  France  a  different  procedure  is  adopted,  of 
which  the  following  description  has  been  given  :  '  The  object 
being  to  set  free  and  to  collect  the  oil  contained  in  the  vesicles 
of  the  peel,  an  apparatus  is  employed  which  may  be  thus 
described  :  a  stout  saucer  or  shallow  basin  of  pewter,  about 
Hh  inches  in  diameter,  with  a  lip  on  one  side  for  convenience 
of  pouring.  Fixed  in  the  bottom  of  this  saucer  are  a  number 
of  stout,  sharp,  brass  pins  standing  up  about  half  an  inch  ;  the 
centre  of  the  bottom  is  deepened  into  a  tube  about  an  inch  in 
diameter  and  five  inches  in  length,  closed  at  its  lower  end. 
This  vessel,  which  is  called  an  ecuelle  d  j^iQuer,  has  therefore 
some  resemblance  to  a  shallow,  dish-shaped  funnel,  the  tube  of 
which  is  closed  below. 

'  The  workman  takes  a  lemon  in  the  hand  and  rubs  it  over 
the  sharp  pins,  turning  it  round  so  that  the  oil-vessels  of  the 
entire  surface  may  be  punctured.    The  essential  oil  which  is 
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thus  liberated  is  received  in  the  saucer,  whence  it  flows  down 
mto  the  tube  ;  and  as  this  latter  becomes  filled  it  is  poured 
into  another  vessel  that  it  may  separate  from  the  turbid 
aqueous  hquid  that  accompanies  it.  It  is  finally  filtered,  and 
is  then  known  as  Essence  cle  Citron  au  Zeste '  (Fliickiger  and 
Hanbury) . 

A  machine,  constructed  on  a  similar  principle,  has  been 
devised  by  which  the  scarification  of  the  lemons  is  much  more 
rapidly  effected  than  is  possible  by  the  tedious  hand  process, 
and  by  which  at  the  same  time  an  increased  yield  of  oil  is 
obtamed  ;  it  has  not,  however,  as  yet  been  generally 
adopted. 

Essence  of  lemon  is  also  prepared  by  distilling  the  peel  with 
water,  but  this  distilled  essence  is  inferior  in  fragrance  to  those 
prepared  by  either  of  the  foregoing  processes. 


RAISINS 

(Uv8e  Pass£e) 

Source  &c,  —  The  grape  vine,  Vitis  vinifera,  Linn.  (N.O. 
AmpelidecB) ,  probably  a  native  of  the  Caucasian  provinces  of 
Eussia,  is  cultivated  in  numerous  varieties  -in  most  of  the 
warmer  parts  of  temperate  regions  where  the  mean  summer 
temperature  ranges  from  21°  to  25°  C,  particularly  in  central 
and  southern  E^iroije,  California,  and  Australia. 

Description. — The  ovary  of  the  grape  vine  is  superior  and 
two-celled,  each  cell  containing  two  ovules.  As  the  fruit 
reaches  maturity  the  interior  becomes  pulpy,  the  dissepiment 
disappears,  and  the  ripe  fruit  may  be  regarded  as  a  superior 
berry.  It  is  usually  ovoid  or  nearly  globular  in  shape,  and 
varies  in  colour  according  to  the  variety.  Within  the  thin  skin 
is  a  very  juicy  pulp  containing  few  seeds  or  none  at  all.  The 
grapes  are  dried  either  on  the  vine  or  after  they  have  been  cut 
from  it,  partly  by  the  heat  of  the  sun,  partly  by  artificial  heat. 
They  are  exported  either  in  entire  bunches  carefully  packed  in 
boxes  (Muscatel  raisins),  or  the  fruits  are  separated  from  the 
stalks  and  packed  loose  in  boxes  (Valencia  raisins).  They 
present  a  more  or  less  shrivelled  appearance,  are  of  a  dark 
purplish-black  colour,  and  have  an  agreeable  odour  and  a  sweet 
pleasant  taste. 
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Sultanas  art;  the  fruits  of  a  seedless  varit;ty  of  grape  iiii- 
porteil  from  Smyrna.  Currants  are  the  small  globular  fruits 
of  a  variety  cultivated  on  the  islands  of  the  Grecian  Archi- 
pelago Sec. 

Constituents. -Raisins  contain  in  llu;  i)u\p  dextrose  (grajie 
sugar)  and  potassium  acid  tartrate,  bcjth  of  which  may  he  found 
crystallised  in  small  granular  masses  in  old  raisins.  The  skin 
and  the  seeds  contain  tannin,  and  the  latter  a  Jixed  oil  in 
addition.  As  raisins  are  used  officially  for  the  sake  of  the 
sweetness  they  impart,  the  seeds  are  directed  to  be  separated. 

Uses. — Kaisins  possess  demulcent,  refreshing,  and  nutrient 
properties,  and  are  also  slightly  laxative. 

CASSIA  PODS 
(Purging  Cassia,  Fructus  Cassise  Fistulas) 

Source  &c. — Cassia  pods  are  the  ripe  fruits  of  Cassia 
Fistula,  Linn.  (N.O.  Leguminosce),  a  tree  of  moderate  size, 
indigenous  to  India,  but  naturalised  in  other  tropical  coun- 
tries. It  bears  a  pendulous  raceme  of  fragrant  flowers,  each 
with  a  one-celled  many-seeded  ovary,  which  develops  into  a 
long  leguminous  fruit.  As  the  latter  ripens  the  seeds  become 
separated  from  one  another  by  the  formation  of  numerous 
thin,  transverse,  spurious  dissepiments,  and  the  fruit,  which 
was  originally  one-celled,  becomes  spuriously  manj^-celled.  It 
differs  from  a  typical  legume  in  being  indehiscent  as  well  as 
many-celled,  and  may  be  described  therefore  as  a  many-celled 
indehiscent  legume. 

Description. — The  ripe  pods,  as  met  with  in  commerce, 
are  long,  nearly  straight,  cylindrical  fruits  of  a  dark  chocolate- 
brown  colour.  They  attain  commonly  18  to  24  inches  in 
length  and  f  to  1  inch  in  thickness.  The  surface,  which 
appears  smooth  and  shining  to  the  naked  eye,  is  seen  under 
a  lens  to  be  marked  with  minute  transverse  striations  ;  both 
the  dorsal  and  ventral  sutures  are  evident  but  not  prominent. 
To  one  end  of  the  fruit  a  short  stalk  is  attached  ;  the  other 
terminates  very  abruptly  in  a  short  point. 

The  pericarp,  although  thin,  is  hard  and  woody.  The 
Ulterior  of  the  fruit  is  divided  into  a  number  of  compartments 
by  transverse  dissepiments  placed  about  a  quarter  of  an  inch 
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apart.  Each  compartment  contains  a  single  seed  attached  to 
the  ventral  suture  by  a  long  dark  thread-like  funiculus.    A  thin 

layer  of  nearly  black  firm  pulp, 
which  in  the  fresh  fruit  is  soft  and 
fills  the  compartment,  adheres  to 
each  side  of  the  membranous  dis- 
sepiments. 

The  seeds  are  flattened-ovoid  in 
shape,  of  a  shining  reddish-broMn 
colour,  smooth,  and  extremely  hard. 
When  cut  transversely  they  exhibit 
a  curved  yellov^  embryo  obliquely 
crossing  a  whitish  horny  endosperm. 
The  pulp  has  a  sweetish  taste  and 
a  somewhat  sickly  odour. 

The  student  should  observe 
(a)  The  smooth  surface  and 
long  cylindrical  shape, 
{b)  The  spurious  dissepiments 

with  adhering  2)ulp, 
(c)  The  odour  and  taste. 
Constituents. — The  pulp,  which 
is  the  only  official  part  of  the  fruit, 
contains,  according  to  the  analysis 
of  Henry  (1826),  upwards  of  half 
its  weight  of  sugar.  It  is  not 
known  to  what  constituent  of  the 
pulp  its  laxative  action  is  due. 

Substitutes  &c.— The  pods  of 
Cassia  grandis,  Linn.  (Brazil  and  Central  America),  and  of 
Cassia  moschata,  H.B.  &  K.  (New  Granada),  are  official  in 
the  French  Codex  and  have  been  occasionally  imported.  The 
former  are  usuall}^  longer,  thicker,  and  heavier  than  those  of 
C.  Fistula  ;  the  surface  is  rough  and  the  fruit  laterall}^  com- 
pressed, exhibiting  therefore  an  elliptical  outline  in  transverse 
section.  It  has  one  prominent  ridge  on  the  dorsal  and  two  on 
the  ventral  suture. 

The  pods  of  C.  moschata  are  smaller  and  narrower,  and  the 
pulp,  which  is  paler  in  colour,  exhales  a  musky  odour  when 
warmed. 


Fig.  40. — Cassia  FisHila.  Lower 
portion  of  a  pod  partly  opened 
to  show  the  seeds.  .S',  seed ; 
?/;,  transverse  dissepiments  ; 
b,  pericarp  of  fruit.  (Moeller, 
after  Wiesner.) 
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TAMARINDS 
(Tamarindus,  Fructus  Tamarindij 

Source  &c.— The  tamarind  tree,  Tamarindus  indica,  Linn. 
(N.O.  Lcgumimmc),  a  lar«,'e  and  handsome  tree  indigenous  to 
tropical  Africa,  is  cultivated  throu^diout  India  and  the  Wed 
Indies;  to  the  inhabitants  of  tbese  countries  it  forms  a 
valuable  article  of  diet.  Tbe  Arab 
name  of  the  fruit  (tamare  hindi,  or 
Indian  date)  would  indicate  that  the 
Arabians  became  acquainted  with  the 
fruit  from  the  Hindoos ;  it  was  pro- 
bably introduced  into  Europe  by  the 
Arabian  physicians  of  the  school  of 
Salerno. 

The  tree  produces  an  erect  raceme 
of  flowers  succeeded  by  indehiscent 
legumes  from  2  to  8  inches  in  length. 
The  epicarp  of  the  legumes  is  rough, 
brownish,  firm,  but  easily  broken  and 
separated  from  the  pulp  ;  the  latter 
(mesocarp)  is  juicy  and  acid,  and 
traversed  by  a  number  of  stout  branch- 
ing fibro-vascular  bundles  passing 
from  the  stalk  towards  the  apex  of 
the  legume.  The  seeds  are  few  in 
number  and  enclosed  in  a  leathery 
membrane  (endocarp). 

In  the  West  Indies  tamarinds  are 
collected  when  ripe,  and  prepared  for 
the  market  by  removing  the  epicarp, 
packing  them  in  barrels,  and  preserving  them  with  hot  syrup. 
In  India  the  pulp  is  simply  pressed  into  cakes,  wnth  or 
without  the  addition  of  10  per  cent,  of  salt  as  a  preservative. 

Description.- -The  official  tamarinds  are  the  fruits  pre- 
served with  syrup,  as  above  described.  They  form  a  reddish- 
brown  moist  sugary  mass,  in  which,  without  difficulty,  the 
branching  fibres  and  the  seeds  enclosed  in  the  leathery 
endocarp  can  be  found.  The  seeds  are  of  a  reddish-brown 
colour,  hard  and  shining,  and  of  a  flattened  ovoid  or  obscurely 
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Fig.  41.— Fruit  of  the  Tama- 
rind tree  with  part  of  the 
pericarp  removed,  showing 
s,  seed ;  /,  fibres ;  peri- 
carp ;  711,  pulp.  Natural 
size.  (Vogl.) 
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quadrangular  shape.  Such  tamarinds  have  an  agreeable  odour 
and  a  pleasant  sweet  and  acid  taste.  They  are  usually  imported 
preserved  in  this  manner  from  the  West  Indies,  and  are  known 
as  West  Indian  tamarinds,  although  the  Pharmacopoeia  does 
not  restrict  the  official  drug  to  any  particular  geographical 
source. 

"From  India  tamarinds  .are  sent  in  the  form  of  firm  black 
cakes  consisting  of  the  pulp  of  the  fruit,  together  with  the 
fibres,  seeds,  and  small  portions  of  the  epicarp.  Although  not 
official  it  is  frequently  employed,  and  yields  a  good  pulp.  The 
cakes  have  scarcely  any  odour,  but  a  rather  strongly  acid  taste. 

Constituents.  —  The  chief  constituents  of  tamarinds  are 
tartaric  acid  (about  7  per  cent.),  citric  acid  (about  3  per  cent.), 
axi.di  potassium  acid  tartrate  (about  5  per  cent.).  West  Indian 
tamarinds  contain  much  added  sugar  and  proportionately  less 
acid. 

Uses. — Tamarinds  are  a  pleasant  acid  refrigerant  and  gentle 
laxative. 


PRUNES 
(Prunum) 

Source  &c.— The  prune,  French  prune  or  French  plum,  is 
the  dried  fruit  of  Prumis  domestica,  Linn.,  var.  Juliana,  DC. 
(N.O.  BosacecB),  a  variety  of  the  plum  tree  cultivated  in  France, 
especially  in  the  valley  of  the  Loire.  Many  varieties  of  the 
plum  are  known,  but  this  is  considered  to  be  the  proper  prune 
and  the  best  for  medicinal  use. 

The  fruit,  a  large  ovoid  purple  drupe,  is  collected  when  ripe, 
and  dried  partly  by  artificial,  partly  by  solar  heat. 

Description.  — Prunes  are  of  irregular  flattened-ovoid  shape, 
and  about  li  inch  long.  The  surface  is  shrivelled  and  nearly 
black;  the  pulp,  which  should  be  soft  and  fleshy,  is  dark- 
coloured  and  surrounds  a  hard  oval  flattened  stone  ;  the  latter 
is  broadly  rounded  at  one  end  and  provided  at  the  other  with 
a  shallow,  shghtly  obHque  depression.  They  have  an  agreeable 
odour  and  sweet  fruity  taste. 

The  student  should  direct  his  attention  to  the  shape  of  the 
stone,  as  by  that  means  the  prune  may  be  distinguished  _  from 
other  varieties  of  dried  plums  that  are  occasionally  substituted 
for  it. 
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Constituents.— The  pulp  contains  about  40  per  cent,  of 
siK/ar  and  about  2  per  cent,  of  vegetable  acids  (malic,  tartaric, 
&c.),  the  composition  varyiii},'  with  the  season,  degree  of  ripe- 
ness, &c. 

Uses.— The  prune  is  nutritive,  demulcent,  and  slightly 
laxative;  it  is  frequently  ordered  as  an  article  of  diet  in 
habitual  constipation. 

HIPS 

(Fructus  Rosse  Oaninsej 

Source  &c. — In  the  British  Pharmacopoeia  of  1885,  in 
which  the  fruits  of  the  dog  rose,  commonly  called  hips,  were 
official,  they  were  described  as  the  fruit  of  Eosa  canina,  Linn. 
(N.O.  Bosacece),  and  other  indigenous  allied  species.  The  only 
other  species  of  Bosa  the  fruits  of  which  could  be  collected  in 
any  quantity  is  B.  arvensis,  Hiids.,  the  field  rose,  which  is 
distinguished  from  the  dog  rose  by  its  trailing  habit  and  nearly 
globular  fruit,  from  which  the  styles  protrude  in  the  form  of  a 
distinct  column.  The  dog  rose  has  a  more  erect  habit  and  an 
ovoid  fruit,  with  a  number  of  separate  styles  scarcely  protruding 
from  the  mouth.  The  fruits  are  collected  when  ripe,  and  used 
in  the  fresh  state  for  the  preparation  of  the  confection. 

Description. — The  fruit  of  the  dog  rose  consists  of  the 
hollowed  thalamus  (to  which  the  calyx-tube  is  united),  on  the 
inner  surface  of  which  a  number  of  achenes  are  borne,  each 
provided  with  a  style  and  stigma,  the  whole  forming  a  spurious 
fiuit  that  is  sometimes  distinguished  by  the  name  '  cynarrhodon.' 

The  ripe  fruit  is  ovoid,  smooth  and  shining,  and  scarlet  or 
red  in  colour.  It  is  crowned  with  five  calyx-teeth,  beyond 
which  a  dense  tuft  of  hair-like  styles  slightly  protrudes.  Cut 
longitudinally  it  is  seen  to  consist  of  a  fleshy  deeply  concave 
receptacle,  on  the  inner  surface  of  which  are  borne  a  number 
of  hairs  as  well  as  of  small,  very  hard,  hairy  achenes.  The 
fleshy  receptacle  has  an  agreeable  acid  taste,  and  is  separated 
for  pharmaceutical  use  from  the  achenes  &c.  by  beating  the 
fruits  in  a  mortar  and  rubbing  the  pulp  through  a  hair-sieve. 

The  fruits  of  B.  arvensis  are  distinguished,  as  already 
observed,  by  their  globular  shape  and  by  the  styles  being 
united  in  a  column  and  protruding  well  beyond  the  orifice  of 
the  fruit. 
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The  student  should  observe 

(a)  The  /leshij  liolloio  recejjtacle, 

(b)  The  small  hard  hairy  achenes  within  it. 

Constituents.— The  pulp  contains  citric  and  malic  acids, 
sugar,  and  a  trace  of  tannin. 

Uses.— Confection  of  hips  was  used  as  a  pill  excipient.  It 
IS  sometimes  mixed  with  water  to  form  an  agreeable  acid  cough 
linctus. 

PIMENTO 
(Allspice,  Fructiis  Pimento) 

Source  &c.— The  pimento  tree,  Pimenta  officinalis,  Lindley 
(N.O.  Myrtacem),  is  a  handsome  tree  indigenous  to  and  common 
in  the  West  Indies,  and  found  also  in  Central  America  and 
Venezuela.  It  is  cultivated,  especially  in  Jamaica,  in  plantations 
known  as  pimento  walks. 

The  tree  bears  large  panicles  of  fragrant  white  flowers  with 
two-celled  inferior  ovaries,  each  ceU  containing  a  single  ovule. 
The  flowers  are  succeeded  by  small  fruits;  as  soon  as  these 
have  attained  their  full  size,  but  before  they  ripen,  the  whole 
panicle  is  collected  and  dried  in  the  sun,  during  which  the 
green  colour  changes  to  a  reddish  brown.  The  stalks  are  then 
separated  and  the  fruits  are  ready  for  packing.  Had  they  been 
allowed  to  ripen  they  would  have  become  dark  purple  and  filled 
with  a  sweet  pulp,  but  would  have  lost  much  of  their  aroma; 
hence  they  are  collected  whilst  unripe. 

Pimento  berries  appear  to  have  been  long  known  to  the 
Mexicans,  who  used  them,  together  with  vanilla,  for  fla,vouring 
chocolate  ;  through  them  the  Spaniards  became  acquainted  with 
the  spice  towards  the  end  of  the  sixteenth  century,  and  in- 
troduced it  into  Europe,  where  great  quantities  were  consumed. 
It  was  supposed  to  possess  the  combined  flavour  of  cloves  and 
other  spices  ;  hence  its  name  of  '  allspice.' 

Description. — Pimento  berries  are  small,  nearly  globular 
fruits  about  the  size  of  peas,  varying  from  to  ^  inch 
in  diameter,  and  of  a  dull  rusty-  or  reddish-brown  colour. 
The  fruits  have  a  rough  surface,  and  are  crowned  with  the 
remains  of  the  calyx  in  the  form  of  a  raised  ring,  in  which 
the  four  calyx-teeth  are  scarcely  discernible ;  in  the  centre  of 
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this  ring  iiri;  tlu'  short  iciimiiis  of  the  style.  Tlie  pericarp  is 
thin,  woody,  and  brittle.  At  the  base  a  small  scar  indicates 
the  point  of  attachment  of  the  pedicel. 

Cut  transversely,  the  fruit  is  seeD  to  be  two-celled,  each 
cell  containing  a  single  flattened  or  irregularly  plano-convex, 
nearly  black  seed,  within  which  there  is  a  dark  coiled  embryo 
but  no  endosperm. 

The  thin  pericarp  contains  a  large  number  of  oil-glands 
embedded  in  it ;  many  are  situated  just  below  the  outer 
epidermis,  and  elevate  it  at  intervals,  thus  producing  the 
roughness  of  the  pericarp ;  these  glands  are  just  visible  in  a 
transverse  section  when  examined  with  a  lens.  The  seeds  als<j 
contain  oil-glands,  but  they  are  much  less  aromatic  than  the 
pericarp. 

The  odour  of  pimento  berries  is  agreeably  aromatic  ;  it  is 
especially  perceptible  when  the  fruits  are  crushed.    The  taste  is 
warm  and  aromatic,  resembling,  but  distinct  from,  that  of  cloves. 
The  student  should  observe 

(a)  The  remains  of  the  calyx  croicning  the  fruit,  which 

is  therefore  inferior, 
(&)  The  tioo  cells,  each  containing  a.  single  seed  ; 
and  should  compare  these  fruits  with 

(i)  Guhehs,  which  are  one-celled,  dark  grey  in  colour, 

and  reticulated  on  the  surface, 

(ii)  Black  pepper,  which  is  one-celled  and  one-seeded. 

Constituents. — Pimento  berries  contain  from  3  to  4-5  per 
cent  of  volatile  oil  consisting  principally  of  eugenol,  which  is 
also  the  chief  constituent  of  oil  of  cloves.  They  contain, 
further,  a  notable  quantity  of  tannin.  In  this,  as  in  many 
other  cases,  the  change  in  the  colour  of  the  unripe  fruit  from 
green  to  reddish  brown  during  the  process  of  drying,  is  to  be 
ascribed  to  a  change  in  the  tannin,  by  which  a  reddish-brown 
'  phlobaphene  '  is  produced. 

Uses. — Pimento  is  used  as  a  flavouring  agent  and  as  an 
aromatic  stimulant. 

POMEGRANATE 
(Fructus  Granati) 

Source  &c. — The  pomegranate  tree,  Pnnica  Granatum, 
Linn.  (N.O.  Li/thrariecc),  is  a  shrub  or  small  tree  indigenous  to 
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north-western  India,  but  cultivated  generally  in  the  warmer 
parts  of  the  temperate  regions,  especially  in  the  countries 
bordering  on  the  Mediterranean.  More  than  one  variety  is 
known,  but  that  producing  crimson  flowers  is  the  commonest. 
The  flowers  are  succeeded  by  handsome  orange-red  fruits, 
about  the  size  of  a  large  orange,  quantities  of  which  are  im- 
ported ;  they  are  esteemed  for  their  agreeable  juicy  contents. 
The  leaves  and  flowers,  as  well  as  the  fruits,  were  employed  in 
medicine  hy  the  ancients ;  the  Bomans  used  the  peel  of  the 
fruit  for  tanning,  and  in  the  south  of  Europe  it  still  serves  the 
same  purpose. 

Description. — The  pomegranate  is  a  large  handsome  fruit 
of  sub-globular  shape  and  brownish-yellow  colour,  passing  into 
dull  crimson-red.  It  is  crowned  with  a  large,  deeply  five- 
toothed,  tubular,  coriaceous  calyx,  within  which  are  the 
remains  of  the  stamens  and  style.    The  pericarp,  the  outer 

surface  of  which  is 
granular  in  appearance, 
is  about  -jifT  inch  thick, 
hard,  and  coriaceous. 
The  large  cavity  is 
divided  by  thin  mem- 
branous dissepiments 
into  a  number  of  ceils, 
each  of  which  is  com- 
pletely filled  with  nume- 
rous seeds. 

^Yhen  cut  longitu- 
dinally the  fruit  is  seen 
to  be  divided  by  a  mem- 

Fio.  42.— Pomegriinate  (Punica.  Granatum).    A,  brane  into  an  upper  and 

flower  cut  vertically  ;  D,  transverse  section  of  ]Q^gj,  portion.  Trans- 
the  upper  part  of  the  fruit,  showing  six  loculi, 

magnified;  C,  transverse  section  of  lower  part,  verse  SCCtlOnS  SnOW  tne 

showing  three  loculi,  magnified.  (Luerssen.)  former  to  be  divided  by 

radiating  dissepiments  into  six  cavities,  in  each  of  which  the 
placentation  of  the  seeds  is  parietal,  whilst  in  the  lower 
portion  from  three  to  five  cavities  are  irregularly  arranged. 
The  seeds  are  about  \  inch  long,  sub-pyramidal  in  shape,  and 
contain  a  sweetish  acidulous  juice  in  a  translucent  outer  portion. 
The  fruit  is  sometimes  called  a  '  balausta  ; '  it  may  be  regarded 
as  an  inferior,  polycarpellary  berry. 
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The  peel  of  llu;  fruit,  separated  from  the  seeds,  was 
formerly  much  used  as  an  aKtringeiii.  It  occurs  in  thin 
curved  fragments,  j,aanular  and  brownish  yellow  or  reddish  on 
the  outer  surface,  uniformly  yellowish  brown  within,  and  there 
exhibiting  distinct,  shallow,  angular  depressions  left  by  the 
seeds  ;  to  some  fragments  the  remains  of  the  coriaceous  calyx 
are  attaciied.  It  breaks  with  a  short  granulai-  fracture,  has 
little  odour,  but  a  powerfully  astringent  tustc. 

The  student  should  observe 

(«)  The  astriugcnt  taste, 

(6)  The  itnjyrcssions  of  the  seeds, 

(c)  The  occasional  fragments  of  the  superior  calyx  ; 

and  should  compare  the  peel  with  pieces  of  Indian  bael. 

Constituents.  "The  principal  constituent  is  tannin,  of 
which  it  contains  as  much  as  28  per  cent.  (Kramer,  1883)  ; 
whether  the  peel  contains  any  alkaloids  allied  to,  or  identical 
with,  those  of  the  bark  of  the  stem  and  root,  is  not  known. 

Uses. — The  drug  is  sometimes  used  as  an  astringent. 

BITTER  APPLE 
(Colocynth,  Fructus  Colocynthidis) 

Source  &c. — The  colocynth  plant,  CitriiUus  Colocynthis, 
Schrader  (N.O.  GucurbitacecB),  is,  like  many  other  members  of 
the  same  natural  order,  a  scabrous  prostrate  plant  with  a 
perennial  root.  It  enjoys  an  extensive  distribution  throughout 
northern  Africa,  Syria,  and  north-western  India.  In  the 
African  and  Egyptian  deserts  it  frequently  occurs  in  enormous 
quantities  ;  it  is  cultivated  to  a  certain  extent  in  Spain  and 
Cyprus,  and  also  in  the  north-wesrern  provinces  of  India. 

The  remarkable  properties  of  this  fruit  must  necessarily 
have  attracted  attention  very  early.  Dioscorides  and  Pliny 
were  both  acquainted  with  it,  and  so  also  were  the  Arabian 
physicians,  by  whom  probably  its  use  was  introduced  into 
P^urope. 

The  fruit,  which  is  about  the  size  of  an  apple,  is  at  first 
green,  but  changes  to  yellow  as  it  ripens ;  it  is  collected  when 
ripe,  freed  from  the  thin  rind  by  peeling  with  a  sharp  knife, 
and  dried.    Occasionally  (in  Persia)  the  peeled   fruits  are 
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pressed  for  convenience  of  carriage,  and  sometimes  (from 
Mogadore)  the  unpeeled  fruit  is  imported  ;  the  latter,  however, 
are  usually  used  for  filling  the  show-jars  in  the  pharmacist's 
window. 

Description. — The  fruit  of  the  colocynth  plant  is,  when 
young,  three-celled  and  bears  numerous  ovules  attached  to 
axile  placentas.  The  placentas,  however,  grow  from  the  centre 
towards  the  circumference  of  the  fruit,  and  when  they  have 
nearly  reached  the  pericarp  divide  in  two,  each  half  curv- 
ing inwards  and  bearing  numerous  seeds  on  its  margins. 
During  these  changes  the  carpellary  walls  disappear,  and  the 
fruit,  originally  three-celled,  becomes  spuriously  one-celled. 


Fig.  43.— Colocynth  fruit.  A,  transverse  section  of  young  fruit,  showing  the 
placentas  dividing  near  the  margin  and  curving  inwards ;  B,  ripe  fruit,  show- 
ing each  placenta  fissured.  (Moeller.) 

The  pulp  consists  largely  of  the  fleshy  placentas  which,  in  the 
fresh  state,  are  not  juicy  ;  they  usually  split  in  a  radial  direc- 
tion throughout  the  greater  part  of  their  length,  and  in  the 
dried  fruit  they  are  deeply  fissured. 

As  seen  in  commerce,  colocynth  fruits  form  more  or  less 
broken  white  balls,  2  inches  or  less  m  diameter  and  hght  an 
weight.  The  rind  has  generally  been  carefully  peeled  olf,  and 
the  outer  surface  is  formed  by  part  of  the  thm  whitish  mesocarp, 
which,  however,  has  in  places  itself  been  removed,  disclosing 
the  yellowish  or  nearly  brown  seeds  or  the  fleshy  placentas.  If  a 
fruit  is  cut  transversely  the  placentas  will  generally  exhibit 
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nuliating  tisHures  dividing'  the  fruit  into  three  i)ortions,  in  each 
of  which,  near  the  periphery,  a  half  of  each  placenta  curves 
inwards  and  bears  on  its  inner  margin  several  vertical  rows  of 
seeds.  These  number  from  200  to  HOO,  and  constitute  about 
three-quarters  of  the  weight  of  the  fruit  ;  they  vary  in  colour 
from  yellowish  white  to  dark  brown  according  to  the  degree 
of  ripeness.  They  have  a  flattened  (jvoid  shape,  possess  a  hard 
seed-coat,  and  contain  a  small  oily  kernel  which,  however, 
strange  as  it  may  seem,  forms,  when  properly  prepared,  a 
valuable  addition  to  the  scanty  diet  of  certain  tribes  of  Arabs. 

For  medicinal  use  the  light,  whitish,  spongy,  pith-like  pulp, 
the  bulk  of  which  is  furnished  by  the  placentas,  should  be  freed 
from  the  seeds,  as  the  pulp  alone  is  official.  It  possesses  a 
slight  odour,  but  an  intensely  bitter  taste  ;  the  latter  is  much 
less  marked  in  the  seeds, 

Colocynth  pulp  contains  no  starch,  and  should  not  therefore 
give  the  reactions  characteristic  of  that  substance.  It  yields, 
when  incinerated,  about  11  per  cent,  of  ash,  whereas  the  seeds 
yield  about  2-5  per  cent.,  and  the  whole  fruit  4-0  per  cent.  The 
Pharmacopceia  requires  the  pulp  to  furnish  not  less  than  9  per 
cent.,  thus  excluding  the  seeds.  The  latter  contain  moreover 
about  17  per  cent,  of  fixed  oil,  which  can  be  extracted  by  ether, 
whilst  the  pulp  contains  only  traces.  These,  the  official  tests, 
are  intended  for  application  to  the  powdered  pulp  supplied  by 
wholesale  dealers  to  the  pharmacist.  Much  more  reliable  and 
definite  than  these  tests  is  the  detection  of  the  characteristic 
tissues  of  the  seed-coats  in  the  powder,  hy  means  of  the 
microscope. 

Constituents.  —  Colocynth  contains  an  intensely  bitter 
amorphous  glucoside,  colocynthin,  residing  in  the  pulp,  not  in 
the  seeds.  Of  the  nature  of  colocynthin  little  definite  is 
known  ;  it  appears  to  be  easily  hydrolysed  by  dilute  alkalies  as 
well  as  by  dilute  acids,  and  it  is  doubtful  whether  it  has  been 
3'et  obtained  quite  pure. 

Uses. — Colocynth  is  a  gastro-intestinal  stimulant  and  one  of 
the  most  powerful  of  the  official  purgatives,  acting  as  a  hydra- 
gogue  cathartic.  It  is  employed  as  an  occasional  purgative  to 
produce  free  evacuation  of  the  bowels  in  bilious  derangements 
or  chronic  constipation. 

Varieties.  — Two  varieties  of  colocynth  are  regularly  im- 
ported, viz.   Tiirkcij  roloctpifh  and    Spanish  colocynth;  the 
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former  is  the  riner  fruit  and  commands  the  higher  price, 
though  there  is  no  information  to  show  that  the  pulp  is  more 
active  than  that  of  the  Spanish.  Persian  colocynth  is  only 
occasionally  seen  on  the  market. 


CARAWAY  FRUITS 


(Fmctus  Carui) 

Source  &C. — Caraways  are  the  ripe  fruit  of  Caruin  Carvi, 
Linn.  (N.O.  UinbellifercB),  an  erect  biennial  herb  distributed 
over  central  and  northern  Europe.  The  plant  is  found  in  Britain, 
apparently  wild,  but  possibly  only  naturalised.  It  is  cultivated 
principally  in  Holland,  but  Sweden,  Norway,  Russia,  and 
Germany  also  produce  caraways,  whilst  a  small  quantity  is 
grown  in  England.  When  the  fruit  ripens,  the  plant  is  cut 
and  the  caraways  separated  by  thrashing. 

Description. — The  ovary  of  the  caraway  is  inferior  and  two- 
celled  ;  it  develops  as  it  ripens  into  a  schizocarp,  that  is,  a  fruit 
which  separates  into  its  component  carpels  by  their  splitting 
away  from  the  central  axis  (carpophore) ;  but  this  separation 

does  not  result  in  the 
^  (JSt  jrfiiaiwu       liberation  of  the  seeds, 

and  the  fruits  are 
therefore  indehiscent. 
In  the  case  of  the 
caraway  (and  other 
official  umbelliferous 
fruits),  the  two  carpels 
of  which  the  fruit  is 
composed  are  joined 
face  to  face  to  a 
common  axis  (carpo- 
phore), to  which  they 
remain  attached. 
Each  complete  fruit 
is  termed  a  cremocarp 
(a  variety  of  schizo- 
carp), each  half-fruit  is  termed  a  mericarp,  the  mutuaUy  ap- 
posed inner  faces  of  which  are  the  commissures  or  commissural 
surfaces. 


Fio.  44.— Ciuaway  fruit.  A,  entire  fruit,  side  vie\y, 
magnified  3  diam.  B,  longitudinal  section,  magni- 
fied 3  diam.  C,  transverse  section :  fj.,  vittre  ;  /c, 
ridges,  magnified  14  diam.  D.portion  of  the  same, 
further  enlarged.  (Berg.) 
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The  cremocarp  of  the  caraway  easily  separates  into  its  con- 
stituent niericarps,  and  the  conunercial  drug  consists  ahnost 
entirely  of  separate  niericarps,  about  k  to  i  '"^1'  ^'^''^ 
narrow,  tapering  at  each  end,  and  sliglitly  curved.  They  are 
quite  glabrous,  brown  in  colour,  and  traversed  from  l)ase  to 
apex  by  live  narrow  raised  yellow  ridges  (fig.  44,  C  and  D,  k). 
Kach  of  these  (primary)  ridges  contains  a  hbro-vascular  Innulle, 
and  this  distinguishes  them  from  other  (secondary)  ridges  whicli 
some  und)elliferous  fruits  (coriander)  possess.  In  caraway  fruits 
no  secondary  ridges  are  present.  In  the  depressions  between 
these  ridges,  embedded  in  the  pericarp  of  the  fruit  and  ex- 
tending from  base  to  apex,  lie  elongated  oil-glands  (vittae,  fig.  44, 
C  and  D,  In  the  caraway  there  are  four  such  vitta?  on  the 
dorsal  and  two  on  the  commissural  surface  of  each  mericarp. 
Very  many  umbelliferous  fruits  contain  six  vittae,  but  some 
contain  more  (anise),  some  fewer  (coriander),  some,  again,  none 
at  all  (hemlock).  They  are  generally  best  seen  in  transverse 
section  under  a  strong  lens,  when  they  appear  as  dark  brown 
minute  spots  or  cavities  (compare  fennel,  in  which  they  are 
conspicuous). 

The  transverse  section  exhibits  also  a  narrow  pericarp  and 
a  large  oily  endosperm,  the  commissural  surface  of  wdiich 
is  not  grooved.  The  small  embryo  lies  near  the  apex  of  the 
fruit.    (Compare  fig.  44.) 

Caraways  exhale,  when  crushed,  an  agreeable  aromatic  odour, 
and  possess  a  pleasant  aromatic  taste. 

The  student  should  observe 

{a)  The  glabrous  surface  of  the  fruit, 

(b)  The  six  vittce  on  the  transverse  section, 

(c)  The  endosperm,  whicli  is  not  grooved. 

Constituents. — Caraways  yield  by  distillation  about  o  per 
cent,  of  volatile  oil,  which  imparts  their  agreeable  odour  and 
taste.  The  Pharmacopoeia  directs  that  they  should  not  yield 
more  than  8  per  cent,  of  ash,  a  test  apparently  intended  to  be 
applied  to  powdered  caraways  to  exclude  inferior  qualities  of 
the  drug  containing  much  extraneous  mineral  matter  (sand  kc). 

Uses. — Caraways,  or  the  volatile  oil  obtained  from  them,  are 
extensively  used  as  an  aromatic  carminative. 
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HEMLOCK  FRUITS 
(Fructus  Oonii) 

Source  &c.— The  common  or  spotted  hemlock,  Conium 
maculatiim,,  Lmn.  (N.O.  Umbellifercc),  is  a  biemiial  plant  widely 
spread  throughout  temperate  Europe  and  generally  distributed 
over  Great  Britain.  It  is  distinguished  by  its  smooth  hollow 
stem  with  purple  spots,  the  general  and  partial  involucres  on 
the  inflorescence,  its  glabrous,  decompound  leaves  and  ovoid 
fruit  without  vittae  but  with  deeply  grooved  endosperm  (com- 
pare also  the  details  given  under '  Hemlock  Herb  ').  This  plant 
was  in  all  probability  the  one  employed  by  the  Greeks  in  the 
preparation  of  poisonous  draughts.  It  was  used  in  Anglo- 
Saxon  medicine,  but  has  latterly  lost  much  of  its  reputation 
owing  to  the  uncertain  action  of  its  preparations.  Modern 
researches  have  indicated  the  reason  of  this  and  suggested  a 
remedy. 

The  fruits  should  be  gathered  from  wild  plants  when  full- 
grown,  but  before  they  ripen— that  is,  before  the  colour 
changes  from  green  to  yellow  ;  they  should  then  be  dried,  and 
if  carefully  preserved  will  long  retain  their  activity  unimpaired. 

Description. — Hemlock  fruits,  gathered  when  unripe,  possess 
after  drying  a  distinct  greenish-grey  colour,  which  changes  by 
long  keeping  to  yellowish  grey.  They  are  small,  being  only 
about  ^  inch  long,  broadly  ovoid  in  shape  and  slightly  com- 
pressed laterally.  They  are  crowned  with  small  stylopods  bear- 
ing the  remains  of  the  stigmas.  In  the  commercial  drug  the 
mericarps  are  usually  separate  and  freed  from  the  stalks.  Each 
mericarp  is  glabrous  and  exhibits  five  paler  sharply  prominent 
primary  ridges,  which,  from  the  presence  of  small  protuberances, 
are  irregularly  crenate  and  wavy,  a  character  not  equally  well 
shown  by  all  fruits,  and  more  conspicuous  in  the  fresh  than  in 
the  dried.  Cut  transversely  and  examined  vdth  a  strong  lens, 
the  endosperm  exhibits  a  deep  furrow  or  groove  on  its  com- 
missural surface  (fig.  45,  C).  This  furrow,  being  filled  with 
the  tissue  of  the  pericarp,  is  not  visible  on  the  external  com- 
missural surface  of  the  mericarp,  but  only  on  the  transverse 
section  ;  its  presence  should  be  carefully  noted,  as  it  indicates 
that  the  fruits  are  derived  from  a  plant  belonging  to  the  sub- 
order CampylospermecB,  and  distinguishes  them  at  once  from 
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anise,  feimel,  ice,  tluil  Imvc  ua  ni.lospenii  nearly  iiat  on  its 
coniiiiissiiral  surface  (suborder  Ort/io.spennca),  and  from 
coriander  and  otlier  fruits  that  have  an  endosperm  strongly 
curved  in  both  radial  and  transverse  section  (suborder  CopIo- 
s/u-nnefr).    The  pericarp  contains  no  vitttB,  and  this  is  also  an 


Fi(i.  45. — Hemlock  fruit.  .1,  side  view  of  entire  fruit.  B,  longitudinal  section  of 
the  same,  showing  endosperm  and  embryo,  magnified  3  diam.  D,  half  of  the 
same,  further  enlarged.  C,  transverse  section :  r,  commissural  surface  ;  k, 
ridges  ;  magnified  14  diam.   E,  portion  of  the  same,  further  enlarged.  (Berg.) 

important  character,  but  one  that  can  be  ascertained  only  by 
subjecting  a  transverse  section  to  examination  under  the 
microscope. 

The  fruit  has  scarcely  any  odour  or  taste,  but  when  to  the 
cmshed  fruit  a  solution  of  caustic  potash  is  added  a  strong 
mouse-like  odour  is  developed. 

The  student  should  observe 

(a)  The  glabrous  surface, 

(6)  The  irregular  creiiate  ridges, 

(c)  The  grooved  endosperm,  and  if  possible,  under  the 
microscope,  the  absence  of  vittce  ; 

and  should  compare  the  fruits  with  anise  fruits,  which  are 
distinguished  by  the  short  bristly  hairs  with  which  they  are 
provided,  by  the  presence  of  numerous  vittte,  and  by  the 
endosperm,  which  is  not  grooved,  the  latter  being  the  most 
definite  character  visible  under  a  lens. 

Constituents.— The  principal  constituent  of  hemlock  fruits 
is  the  poisonous,  volatile,  liquid  alkaloid  coniine,  of  which  they 
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contain,  when  collected  at  the  proper  time  and  dried,  3-36  per 
cent.  (Farr  and  Wright).  This  alkaloid  is  the  source  of  the 
strong  odour  produced  when  hemlock  fruits  are  crushed  and 
mixed  with  caustic  potash,  the  alkali  liberating  the  alkaloid 
previously  combined  with  vegetable  acids. 

The  proportion  of  coniine  present  attains  its  maximum 
when  the  fruits  are  full-  or  nearly  full-grown,  but  before  the 
colour  changes  from  green  to  yellow  ;  during  this  change  (the 
ripening  of  the  fruit)  the  proportion  of  coniine  rapidly  diminishes. 
Commercial  fruits  yield  from  0-5  to  1-3  per  cent,  of  coniine. 

Pure  coniine  is  a  colourless,  oily,  very  poisonous  liquid  with 
an  extremely  unpleasant  odour.  It  boils  at  166'5°  C.  without 
decomposition  in  an  atmosphere  free  from  oxygen,  but  exposed 
to  the  air,  even  at  ordinary  temperatures,  it  rapidly  assumes  a 
brown  colour. 

It  is  accompanied  in  the  fruit  by  small  quantities  of 
methylconiine,  which  is  oily  and  resembles  coniine,  and  by 
conhydrine,  which  is  colourless  and  crystalline. 

Uses. — Hemlock  is  not  much  used  in  mediciDe.  It  has  been 
recommended  in  spasmodic  and  convulsive  diseases,  such  as 
tetanus,  chorea,  and  epilepsy  ;  in  asthma,  whooping-cough,  and 
spasmodic  affections  of  the  larynx.  By  some  physicians  it  is, 
however,  still  frequently  prescribed. 


CORIANDER  FRUITS 
(Fruotus  Coriandri) 

Source  &c. — -The  coriander,  Coriandrum  sativum,  Linn. 
(N.O.  Umbelliferce),  is  an  erect  herbaceous  annual  that  has 
become  naturalised  throughout  temperate  Europe.  It  is  culti- 
vated principally  in  Russia  and  Thuringia,  as  well  as  in 
northern  Africa,  Malta,  and  India ;  the  drug  from  the  latter 
country  differs  somewhat  in  the  ovoid  instead  of  globular 
shape  of  the  fruit.  The  whole  plant,  and  especially  the  unripe 
fruit,  is  characterised  by  a  strong  disagreeable  odour,  whence 
the  name  coriander  (from  the  Greek  Kopos,  a  bug).  As  the 
fruit  ripens,  this  gives  place  to  an  agreeable  aroma,  and  the 
plant  is  then  cut  and  thrashed.  It  has  been  cultivated  for 
many  centuries  for  use  as  a  spice,  but  the  offensive  odour  of 
the  plant  has  occasionally  led  to  its  being  considered  poisonous. 
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Description.— The  two  mericarpK  of  whicli  the  fruit  con- 
sists remain  Hrnily  united  by  their  margins,  and  enclose  be- 
tween them  a  small  cavity,  tlie  cremocarp  being  nearly  globular 
in  shai)e.    The  fruit  is  of  small  size,  averaging  only  about 


Fig.  4(5.  — Coriander  fruit.  A,  whole  fruit  (cremocarp),  magnified  3  diam.  ; 
B,  commissural  surface  of  half-fruit  (mericai-p),  showing  the  vitta-  as  dark 
lines  ;  C.  longitudinal  section  through  t)oth  mericarps,  showing  the  endosperm 
and  embryo,  magnified  3  diam.;  D,  transverse  section,  showing  the  vittte,  n, 
raagnitied  14  diam. ;  E,  portion  of  the  same,  further  enlarged.  (Berg.) 

i  inch  in  diameter,  of  a  uniform  brownish-yeIlo%v  colour, 
and  quite  glabrous.  It  is  crowned  by  the  remains  of  the 
calyx-teeth  and  styles,  and  bears  on  each  mericarp  five  in- 
conspicuous wa,Yy  primary  ridges  (containing  fibro-vascular 
bundles)  and  four  more  conspicuous,  straight,  secondary  ridges 
alternating  with  the  primary.  Both  transverse  and  radial 
sections  show  a  curved  endosperm  (suborder  Coelospennece), 
and  on  the  former  only  two  vittse,  both  of  which  are  situated 
on  the  commissural  surface,  can  be  discerned. 

The  odour  of  the  bruised  fruit  is  aromatic,  and  the  taste 
agreeable  and  spicy. 

The  student  should  observe 

(a)  The  firmly  united  mericarps, 

(6)  The  loavy  primary  and  straight  secondary  ridges, 
(c)  The  two  vittcB  on  each  commissitral  surface. 

Constituents. — Coriander  fruits  yield  about,!  per  cent,  of 
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volatile  oil.  That  distilled  from  unripe  fruit  has  a  fetid  odour, 
which,  however,  disappears  on  keeping. 

Use.— The  fruit  and  the  oil  distilled  from  it  are  used  as 
aromatic  carminatives. 

CUMMIN  FRUITS 
(Fructus  Cumini) 

Source  &c. — The  cummin,  Cuminum  Cyminum,  Linn. 
(N.O.  UnibellifercB) ,  is  a  small  annual  plant  indigenous  to  the 
upper  Nile  territory,  and  cultivated  in  northern  Africa,  Sicily, 
Malta,  and  India.  The  fruits  were  well  known  to  the  ancients, 
and  were  much  used  in  Europe  in  the  middle  ages  as  a  culinarj^ 
spice. 

The  plants  are  cut  down  when  the  fruits  are  ripe,  and 
thrashed. 

Description. — Cummin  fruits  are  brown  in  colour,  of 
elongated-oval  shape,  tapering  towards  both  base  and  apex,  and 
somewhat  laterally  compressed.  In  the  commercial  drug  the 
mericarps  are  sometimes  united  and  attached  to  a  short  stalk  ; 
sometimes  they  are  free.  Each  mericarp  is  nearly  straight, 
about  \  inch  in  length,  and  furnished  with  five  yellow  smooth 
or  scabrous  primary  ridges.  In  the  depressions  between  the 
primary  ridges  are  secondary  ridges,  which,  being  furnished 
with  short  bristly  hairs,  are  conspicuous  when  the  fruit  is 
examined  with  a  lens. 

The  transverse  section  of  a  mericarp  exhibits  an  oily  endo- 
sperm, which  is  not  deeply  grooved,  and  six  vittae — four  on 
the  dorsal  surface  below  the  bristly  secondary  ridges  and  two 
on  the  commissure. 

Cummin  fruits  resemble  caraways  in  appearance,  odour, 
and  taste.  The  mericarps  differ,  however,  in  being  nearly 
straight  instead  of  curved  (as  caraways  usually  are),  and 
in  being  bristly  instead  of  smooth.  The  odour  and  taste, 
though  similar  to  those  of  caraways,  are  by  no  means  so 
agreeable. 

The  student  should  observe 

(a)  The  straight  mericarjy, 

(b)  The  bristles  on  the  secondary  ridges, 

(c)  The  characteristic  odour. 
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Constituents.  — Cuiuiuiu 

of  volatile  oil. 

Uses.  -The  fruits  have 
caniiiaative ;  they  are  now 
medicine. 


fruits  yield  from  3  to  4  per  cent. 

been  used  as  a  stimulant  and 
chiefly  employed  in  v(^torinary 


FENNEL  FRUITS 
(Fructus  Foeniculi) 

Source  &c.  -Fennel,  Foeniculum  capillaceinn,  Gilib.  (N.O. 
Umbt'lli/enc),  is  apparently  indigenous  to  the  shores  of  the 
Mediterranean,  extending  eastwards,  but  is  cultivated  for 
medicinal  use  in  the  south  of  France,  in  Saxony  and  Wiirttem- 
berg,  in  Kussia  and  Galicia,  and  also  in  India,  Japan,  &c. 
Like  other  aromatic  umbelliferous  fruits,  fennel  was  well 
known  to  the  ancients,  and  was  largely  used  in  Europe  during 
the  middle  ages.    For  medicinal  use  the  fruits  of  cultivated 


Fig.  47. — Fennel  fruit.  A,  entire  fruit,  side  view,  magnified  3  diam.  B,  half-fruit, 
showing  commissural  surface,  magnified  3  diam.  G,  transverse  section  : 
fjL,  vitta' ;  *c,  ridges ;  magnified  14  diam.  D,  portion  of  the  same,  further 
enlarged.  (Berg.) 

plants,  especially  those  grown  in  Saxony  (Saxon  fennel),  are  to 
be  prefeiTed,  as  it  has  been  shown  that  they  yield  most  volatile 
oil,  and  that  the  latter  contains  fenchone  (see  below). 

Description. — Fennel  fruits  occur  in  numerous  commercial 
varieties,  varying  considerably  in  size  and  appearance.  Saxon 
fennel  fruits,  which  may  be  regarded  as  the  best,  are  of  a 
greenish-brown  or  yellowish-brown  colour  and  oblong  in  shape, 
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attaining  ^  inch  or  occasionally  rather  more  in  length.  The 
mericarps  frequently  remain  united  and  attached  to  a  pedicel 
about  the  same  length  as  the  fruit.  They  are  glabrous,  and 
bear  five  paler  primary  ridges  that  are  so  prominent  as  to  render 
the  fruit  almost  winged.  In  a  transverse  section  four  large 
vittse  can  be  distinguished  by  the  naked  eye  on  the  dorsal 
surface,  and  two  on  the  commissural  surface  of  each  mericarp  ; 
the  endosperm  is  dark  in  colour,  oily,  and  not  deeply  grooved. 
They  have  an  aromatic  odour,  recalling  anise,  and  a  sweet,  agree- 
able, aromatic  taste. 

French  sweet  fennel  resembles  the  Saxon,  but  the  fruit  is 
rather  larger,  often  exceeding  ^  inch  in  length,  and  frequently 
curved  instead  of  being  straight.  It  is  admitted  by  the  official 
description. 

The  student  should  observe 

(a)  The  very  prominent  ridges, 

(b)  The  large  vittcB, 

(c)  The  characteristic  odour  and  taste. 

Constituents.— The  best  varieties  of  fennel  (Saxon,  aalician, 
and  Russian)  yield  between  4  and  5  per  cent,  of  volatile  oil 
containing  about  20  per  cent,  of  fenchone,  a  colourless  liquid 
having  the  same  formula  as  camphor  (CioHigO)  and  possessing 
a  pungent,  camphoraceous  odour  and  taste.  The  presence  of 
fenchone  imparts  to  the  fruit  a  camphoraceous  taste,  and  pro- 
bably contributes  also  to  its  medicinal  properties.  The  French 
sweet  (or  Eoman)  fennel  yields  only  about  2  per  cent,  of  oil 
which  is  free  from  fenchone. 

Uses.  Fennel  is  used  as  an   agreeable   aromatic  and 

carminative. 


DILL  FRUITS 
(Fructus  Anethi) 

Source  &c.— The  dill,  Peucedanum  graveolens,  Benth.  and 
Hook.  f.  (N.O.  UmbellifercB),  is  a  short  erect  annual  herb  mdi- 
genous  to  the  Mediterra^iean  districts  and  southern  Russia 
but  cultivated  in  England  as  well  as  in-  other  parts  of 
Europe  The  plant  was  formerly  placed  in  a  separate  genus, 
Anethnm,  whence  the  name  'Fructus  Anethi ;  '  it  is  now 
included  in  the  genus  Peucedanum. 
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The  drug  has  been  in  use;  in  this  country  from  very  early 
times. 

Description. — In  the  cojnmercial  drug  the  two  mericaq^s 
of  which  the  fruit  is  composed  are  usually  separatt;  and  freed 
from  the  pedicel ;  they 
are  broadly  oval  in  out- 
line,  and   so  strongly 
dorsally  compressed  as 
to  be  nearly  fiat.  They 
average  about  ^  inch  in 
length  and 
breadth. 

Each  mericarp  is 
glabrous,  brown  in 
colour,  and  traversed 
from  base  to  apex  by 

five  primary  ridges,  of  Fig.  48.— Dill  fruit.  A,  entire  fruit,  side  view, 
which  the  three  dorsal 
are  only  slightly  raised, 
brown  in  colour,  fili- 
form, and  inconspicu- 
ous ;  whilst  the  lateral 

are  prolonged  into  thin,  yellowish,  membranous  wings.  The 
transverse  section  exhibits  under  the  lens  six  vittae,  viz.  four  on 
the  dorsal  and  two  on  the  commissural  surface  ;  the  endosperm 
is  oily,  and  is  not  grooved  on  its  commissural  sm-face  either  in 
transverse  or  longitudinal  section.  Both  the  odour  and  taste 
are  agreeably  aromatic. 

The  student  should  observe 

(a)  The  very  flat  shape  of  the  mericarp, 

(h)  The  inconspicuous  dorsal  ridges,  and  the  prominent 

lateral  ones  (wings), 
(c)  The  mericarps,  usnally  separate  and  free  from  the 

pedicel. 

Constituents. — Dill  fruit  contains  from  3  to  -i  per  cent,  of 
volatile  oil,  of  which  carvol  (40  to  50  per  cent.)  is  the  most 
important  constituent,  being  the  one  to  which  the  aroma  is 
chiefly  due. 

Uses. — ]Jill  is  employed  as  an  aromatic  stimulant  and 
carminative. 


magnified  3  diam.  B,  commissural  surface  of 
mericarp,  showing  the  vittae  as  dark  lines, 
magnified  .3  diam.  C,  transverse  section  : 
M,  vittae  ;  k,  ridges  ;  magnified  14  diam. 
D,  portion  of  the  same,  further  enlarged. 
(Berg.) 
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Substitutes.- Considerable  quantities  of  dill  fruit  are  im- 
ported from  Bombay  ;  they  are  the  fruits  of  a  species  of  Pence- 
danum  that  has  been  considered  by  some  botanists  entitled  to 
rank  as  a  distmct  species  (P.  Sowa,  Kurz),  but  is  included  by 
others  m  the  species  P.  graveolens.  The  mericarps  of  Indian 
dill  are  frequently  united  and  attached  to  a  pedicel  of  about 
the  same  length  as  the  fruits;  the  dorsal  surfaces  are  more 
convex  than  m  European  dill,  the  ridges  are  paler  and  more 
conspicuous,  and  the  mericarps  are  rather  narrower  and  less 
prominently  winged.  The  oil  is  not  identical  in  composition 
with  that  of  European  dill,  and  the  fruits  are  excluded  by  the 
official  description. 


ANISE  FRUITS 
(Aniseed,  Fructus  Anisi) 

Source. — The  anise,  Pimpinella  Anisum,  Linn.  (N.O.  TJm- 
helliferce),  is  an  annual  plant  indigenous  to  Greece,  Egypt,  and 
Asia  Minor,  but  cultivated  largely  in  southern  Bussia,  in  Spain, 
Italy,  &c.,  as  well  as  in  South  America.  Aniseed  is  one  of 
the  oldest  of  medicines  and  spices ;  it  was  cultivated  by  the 
ancient  Egyptians,  and'  was  known  to  Dioscorides  and  Pliny  ;  in 
this  country  it  has  been  in  use  since  the  fourteenth  centmy. 
The  drug  consists  of  the  ripe  fruits. 

Description. — Anise  fruits,  or  aniseed  as  they  are  commonly 
termed,  are  greyish  brown  in  colour,  ovoid  or  pear-shaped,  and 
somewhat  compressed  laterally.  They  are  broad  near  the  base, 
and  taper  gradually  towards  the  apex,  which  is  crowned  with 
a  stylopod  and  two  short  divergent  styles.  The  fruit  averages 
about  ^  inch  in  length.  The  mericarps  usually  remain  united 
and  attached  to  a  pedicel  longer  than  the  fruit.  Each  mericarp 
possesses  five  distinct  but  not  prominent  primary  ridges  which 
are  usually  slightly  wavy,  but  do  not  exhibit  the  prominent 
crenations  characteristic  of  hemlock  fruits ;  the  depressions 
between  them  are  more  or  less  distinctly  bristly  from  the 
presence  of  short,  stout  hairs. 

The  transverse  section  exhibits  under  the  microscope  from 
thirty  to  forty  vittse  in  each  mericarp  ;  these,  however,  are  so 
small  that  they  are  scarcely  visible  under  even  a  powerful  lens, 
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The  endospena  ih  sli^'litly  concave  on  the  commissural  surface, 
but  is  not  deeply  grooved. 

Anise  fruits  possess  a  sweet  aromatic  taste,  and  exhale,  when 
crushed,  an  aronuitic  odour. 

The  student  should  observe 

((/)  The  nhort,  stunt,  hrintly  hairs,  which  are  sometimes 
inconspicuous, 

(6)  The  united  mcricarps  and   the  jjedicel  attached  to 
them, 

(c)  The  absence  of  any  deep  groove  in  the  endosperm, 

(d)  The  characteristic  odour  and  taste, 

(e)  The  absence  of  prominent  crenations  on  the  priinary 

ridges,  which  are  themselves  not  conspicuous ; 

and  should  carefully  compare  the  fruits  with  those  of 
Conium  maciilatiim,  noting  the  absence  of  any  deep  groove 


Fig.  49. — Anise  fruit.  Transverse  section, 
indicating  the  position  of  the  vittae, 
not  all  of  which  (about  forty  in  each 
mericarp)  are  shown.  Magnified. 
(Moeller.) 


Fig.  50. — a,  Anise  fruit. 
b.  Hemlock  fruit. 
Magnified.  (Vogl.) 


in  the  endosperm,  this  being  the  best  macroscopic  diagnostic 
feature. 

Constituents. — The  fruits  yield  about  2  per  cent,  of  volatile 
oil,  of  which  anethol,  present  to  the  extent  of  about  90  per 
cent.,  is  the  principal  aromatic  constituent. 

Varieties  &c. — Mediterranean  aniseed  (Alicante,  Malta,  &c.) 
is  usually  the  largest  and  best,  but  Russia  furnishes  great 
quantities  that  are  used  for  the  production  of  the  volatile 
oil. 
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Italian  aniseed  is  frequently  contaminated  with  hemlock 
fruits,  which  may  be  identiaed  by  their  glabrous  surface,  by 
the  irregularly  crenate  ridges,  by  the  absence  of  the  pedicel, 
and  (best  of  all)  by  the  deep  groove  in  the  endosperm  and  the 
absence  of  anise  odour. 


CAPSICUM  FRUITS 
(Cayenne  Pepper,  Fructus  Oapsici) 

Source  &c.— The  capsicum  fruits  official  in  the  British 
Pharmacopoeia  are  derived  from  Capsicum  minimum,  Koxb. 
(N.O.  SolanacecB),  a  small  erect  shrub  with  spreading  branches, 
producing  oblong-conical  fruits  commercially  known  as  chillies 
or,  when  powdered,  as  cayenne  pepper.  It  is  apparently  a 
native  of  southern  India,  where  at  least  it  grows  freely  as  a 
common  weed  of  cultivation  ;  it  is  also  cultivated  in  other 
tropical  countries,  especially  in  eastern  Africa,  in  South 
America,  &c.  Not  only  does  the  plant  itself  show  a  great  dis- 
position to  vary,  but  the  fruits  of  other  species  are  probably 
imported  under  the  same  name  ;  hence  the  chillies  of  commerce 
vary  exceedingly  in  their  shape  and  pungency.  In  Europe 
(Hungary,  Spain,  and  Italy)  C.  anmmm,  Linn.,  is  widely 
grown,  and  produces  large  fruits  with  a  short  peduncle  and 
conspicuous  green  calyx,  but  in  tropical  countries  G.  minimum 
and  C.  frutescens,  Linn.,  are  most  largely  cultivated ;  they 
yield  smaller  and  more  pungent  fruits,  those  of  C.  minimum 
being  alone  official. 

The  fruits  are  collected  when  ripe,  and  dried. 

Description. — The  fruits  of  C.  minimum  have,  when  fresh, 
a  scarlet  colom-  which  changes  on  drying  to  a  dull  orange-red. 
They  are  oblong-conical  in  shape,  and  obtuse  at  the  apex; 
they  vary  usually  from  ^  inch  to  |  inch  in  length,  and  do 
not  exceed  ^  inch  in  diameter.  They  are  superior,  and 
not  unfrequently  remain  attached  to  a  small  inconspicuous 
five-toothed  inferior  calyx  and  straight  slender  peduncle, 
which  is  as  long  as,  or  rather  longer  than,  the  fruit  itself. 
The  pericarp  is  somewhat  flattened,  shrunken,  and  shrivelled. 
It  is  quite  glabrous  and  shining,  thin  and  leathery  in  texture, 
and  more  or  less  translucent. 
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Cut  transversely,  the  fruit  is  seen  to  consist  of  two  cells 
separated  by  a  thin  reddish  membranous  dissepiment.  Each 
cell  contains  from  live  to  ten  small,  flat,  nearly  circular,  whitish 
seeds  with  a  characteristic  thickened  margin  ;  they  are  origi- 
nally attached  to  the  dissepiment,  hut  arc  frctiuently  found 
loose  in  the  cavity. 

Capsicum  fruits  have  a  characteristic  hut  not  powerful 
odour,  and  an  extremely  fiery,  pungent  taste.  The  latter  re- 
sides principally  in  the  membranous  dissepiment  that  divides 
the  fruit  into  two  cells. 

The  student  should  observe 

(a)  The  shape  and  size  of  fruit  and  peduncle, 

(b)  The  dissepiment  and  its  pu7ige7it  taste, 

(c)  The  shape  of  the  seeds. 

Constituents. — The  only  important  constituent  of  capsicum 
fruit  is  the  pungent  principle  capsaicin  (Thresh,  1876).  This 
substance  is  extremely  interesting,  as  it  is  one  of  the  very  few 
pungent  principles  that  have  been  isolated  in  a  pmre  crystal- 
line form,  most  of  them  (paradol,  gingerol,  &c.)  being  ob- 
tainable only  in  the  form  of  oily  liquids.  Capsaicin  melts 
at  59°  C,  and  when  carefully  heated  volatilises,  producing 
vapours  that  are  extremely  irritating  to  the  throat  and 
nostrils.  It  is  contained  chiefly  in  the  dissepiment,  being 
secreted  by  the  cells  of  the  epidermis  between  the  cuticle  and 
the  outer  cell-wall. 

Capsicum  fruits  contain  also  a  volatile  alkaloid  and  a 
crystalline  alkaloid  (capsicine),  neither  of  which  possesses 
pungency.  Fixed  oil  and  resin  are  also  constituents  of  the 
fruits,  which  should  yield  not  more  than  6  per  cent,  of  ash 
(Bntish  Pharmacopoeia),  a  test  intended  to  detect  adulteration 
of  the  powdered  drug  with  inorganic  substances. 

The  definite  crystalline  substance  capsaicin,  which  is  not 
an  alkaloid  and  does  not  exhibit  glucosidal  properties,  must  be 
carefully  distinguished  from  capsicin,  a  soft  red  substance 
dissolved  by  ether  from  an  alcoholic  extract  (Braconnot,  1816). 
The  same  term  is  also  applied  to  an  alcoholic  extract  of 
capsicum  fruits.  Both  of  these  capsicins  contain  capsaicin 
associated  with  much  oil,  resin,  colouring  matter,  and  other 
substances,  and  are  therefore  not  to  be  regai-ded  as  active 
constituents. 
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Uses.— Cayenne  pepper  is  applied  externally  as  a  stimulant 
and  counter-irritant;  internally  it  is  used  as  a  pungent  sto- 
machic carminative  and  stimulant,  to 
dispel  flatulence  and  rouse  the  appe- 
tite. ■ 

Varieties.— The  fruits  of  Capsi- 
cum anmium,  Linn.,  are  largely  used 
in  Hungary,  Spain,  and  Italy,  in 
which  countries  the  plants  are  culti- 
vated. They  vary  much  in  size  and 
shape,  as  weh  as  in  colour;  they  are 
usually  much  larger  than  those  of 
G.  minimum,  of  a  deeper  colour  and 
less  pungent  taste.  The  pericarp  is 
more  leathery,  and  the  dissepiment 
does  not  extend  throughout  the  entire 
length  of  the  fruit,  which  is  therefore 
two-celled  near  the  base,  but  becomes 
one-celled  towards  the   apex.  The 

■Em.  bl.-Gapsicum  annuuvi    ggeds  are  similar  in  shape  to  those 
fruit.   Natural  size.  (Bent-  ^         •  • 

ley  and  Trimen.)  of     G.    minimum,    and    not  much 

larger. 

The  fruits  of  C.  annuum,  like  those  of  G.  minimum,  contain 
capsaicin,  chiefly  in  the  dissepiment  between  the  two  cells. 

LAUREL  BERRIES 
(Bay  Berries,  Prnctus  Lauri) 

Source  &C. — Laurel  berries  are  the  ripe  fruits  of  Laurus 
nohilis,  Linn.  (N.O.  Laurinece),  a  shrub  that  has  already  been 
referred  to  under  the  heading  '  Laurel  Leaves  '  (see  p.  40). 

Description.— The  laurel  produces  one-celled,  one-seeded, 
drupaceous  fruits,  which  are  collected  when  ripe,  and  dried. 
As  seen  in  commerce,  they  are  nearly  black  in  colour  and 
.ovoid  in  shape,  attaining  a  little  over  i  inch  in  length; 
they  are  slightly  pointed  at  the  apex,  and  bear  at  the  base  the 
scar  of  the  peduncle.  The  surface  is  glabrous,  shiniug,  and 
coarsely  wrinkled.  The  pericarp  is  thin  and  brittle,  and 
encloses  a  single  seed,  the  kernel  of  which  lies  loose  in  the 
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cavity,  the  seed-coats  reiiiainiuf,'  closely  adherent  to  the  inner 
surface  of  the  pericarp.  The  kernel  is  yellowish  or  brownish 
yellow  in  colour,  and  easily  separable  into  two  larfje  firm 
cotyledons.  It  has  an  aromatic  odour 
and  aromatic  bitter  taste,  the  pericarp 
being  less  aromatic  but  much  more  bitter.  ^Btl^ 
The  student  should  observe  ^^w^ 

(a)  The  avoid  shape, 

(b)  The  loose  kernel  of  the  seed, 

(c)  The  aromatic  odour  and  taste  ; 

and  should  compare  these  fruits  with  those 
ol  Anamirta  paniculata  (Cocculus  indi-  fk,.  5.2.-1  and  2,  Luurel 
cus),  which  are  reniform  in  shape  and      berries,  whole  and  cut 

.  tranBversely.    A  and 

destitute  of  aroma.  4,  Cocculus  indictis. 

Constituents.— Laurel  berries  contain      ^^'^o'^  ^"'l- 

.  versely.  Slightly  mag- 

about  1  per  cent,  of  an  aromatic  volatile      nified.  (Vogl.) 
oil  and  upwards  of  one-fourth  of  their 

weight  of  solid  fat.  The  latter,  separated  by  hot  pressure,  is 
the  Oleum  Lauri  Expressum  of  commerce  ;  when  pure  it  has  a 
dull  green  colour,  granular  consistence,  and  aromatic  odour. 
The  principal  constituent  is  laiirostearin,  the  odour  being  due 
to  a  little  volatile  oil,  and  the  green  colour  to  chlorophyll. 

The  nature  of  the  bitter  principle  contained  in  the  pericarp 
of  the  fruit  is  unknown. 

Uses. — The  expressed  oil  is  sometimes  used  as  a  stimulant 
in  veterinary  practice. 


FIGS 
(Ficus) 

Source  &c. — The  fig  tree,  Ficus  Carica,  Linn.  (N.O. 
Urticacece),  is  a  native  of  Persia  and  the  surrounding  countries. 
The  fruits,  figs,  have  long  constituted  an  important  article  of 
food  in  eastern  countries  ;  they  have  been  found  provided  as 
food  for  the  dead  in  Egypt  as  early  as  2,400  years  before  the 
Christian  era  ;  from  Egypt  the  tree  was  probably  introduced 
into  Greece  and  thence  into  southern  Europe.  It  is  now  culti- 
vated in  most  temperate  and  warm  climates,  and  even  ripens 
its  fruit  in  England. 
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The  fruit  is  produced  by  the  abnormal  growth  of  a  lateral 
shoot,  by  which  a  green,  hollow,  pear-shaped  body  is  produced, 
having  a  small  aperture  closed  by  bracts.  On  the  inner  walls 
of  this  hollow  body  numerous  small  flowers  are  borne;  the 
wall  itself  is  fleshy  and  contains  laticiferous  vessels  which, 
when  wounded,  discharge  a  milky  latex.  In  this  condition 
figs  are  inedible.  As  the  fruit  ripens  the  latex  disappears,  the 
fleshy  wall  fills  with  sugar  and  becomes  pulpy,  and  the  taste 
sweet  and  agreeable.  They  are  then  eaten  in  the  fresh  state,  or 
are  collected  and  dried  in  the  sun.  The  latter  constitute  the 
dried  figs  of  commerce.  If,  without  further  manipulation,  they 
are  packed  loose,  retaining  more  or  less  their  original  shape, 
they  are  called  '  natural '  figs ;  but  if  subjected  to  a  process 
of  pressing  and  kneading  by  which  they  become  supple  and 
the  skin  translucent,  they  are  called  '  pulled '  figs  ;  the  latter 
are  usually  pressed  into  small  boxes  for  exportation,  and  are 
considered  the  best. 

Description. — The  ordinary  fig  is  too  well  known  to  need 
much  description.  The  fruit,  which  is  sometimes  called  a 
syconus,  is  a  collective  fruit  formed  from  the  enlarged,  succu- 
lent, hollow  receptacle  which  bears  on  its  inner  wall  very 
numerous,  minute,  one-seeded  true  fruits  (achenes),  commonly 
called  the  seeds.  Figs  are  usually  irregular  in  form,  com- 
pressed, soft  and  tough,  brownish  or  yellowish  in  colour,  and 
sweet  in  taste.  The  chief  commercial  varieties  are  the  Smyrna, 
which  are  thin-skinned,  soft,  and  luscious,  and  the  Greek,  which 
are  thicker-skinned,  tougher,  less  pulpy,  and  consequently  less 
esteemed. 

Constituents. — The  principal  constituent  of  figs  is  the  sugar, 
of  which  they  msbj  contain  upwards  of  50  per  cent. 

Uses. — Dried  figs  have  agreeable  demulcent,  nutritive,  and 
laxative  properties,  and  are  therefore  sometimes  prescribed  as 
an  article  of  diet  in  habitual  constipation.  They  form  one  of 
the  ingredients  in  confection  of  senna. 

HOPS 

(Liipulus,  Hnmiilus,  Strobili  Lupuli) 

Source  &c.— The  hop.  Hamulus  Lupulns,  Linn.  (N.O. 
UrticacecB),  is  a  scabrous  chmbing  plant  with  perennial  root, 
widely  diffused  over  the  whole  of  Europe  and  common  in 
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England,  '^vowmu.  in  lied^'es  and  thickets.  It  is  largely 
cultivated  ill  Kuglaiul,  Geriuany,  Uussia,  California,  &c. 

The  hop  is  dicccious,  but  the  pistillate  plant  only  is 
cultivated,  since  from  that  alone  the  fruits  (hops)  can  be 
obtained  ;  these  are  preferred  witli  undevek)ped  seeds,  to  en- 
sure which  the  staminate  plants  are  usually  excluded. 

The  axis  of  the  pistillate  inflorescence  is  a  syinpodiuni,  and 
bears  at  intervals  pairs  of  stipules.  From  the  common  axil  of 
each  pair  a  rudimentary  branch  arises,  which  divides  into  two 
branchlots.  Ivich  branchlet  divides  again  into  two,  and  each 
of  the  four  ultimate  divisions  so  produced  bears  a  single  flower 
in  the  axil  of  a  bract,  there  being  thus 
four  bracts  to  each  pair  of  stipules. 
Both  stipules  and  bracts  develop  into 
broadly  ovate  membranous  leafy 
bodies  which,  crowded  on  thesympo- 
dial  axis,  form  a  cone-like  collective 
fruit  termed  a  strobile  (fig.  53,  a). 
These  are  picked  from  the  plant 
when  fully  developed,  and  dried  ;  they 
are  frequently  exposed  to  fumes  of 
burning  sulphur  (sulphur  dioxide),  by 
which  the  colour  is  preserved  and 
change  in  the  aroma  is  said  to  be 
hindered.  They  are  sometimes  dried 
loose,  but  usually  they  are  pressed  into 
compact  bales  known  as  '  pockets.' 

Description.— The  strobile  of  the 
hop  averages  about  1^  inch  in  length  and  is  ovoid  or  rounded  in 
shape,  the  most  conspicuous  part  being  the  yellowish-green  im- 
bricated membranous  bracts  and  stipules.  If  these  leafy  organs 
are  removed  from  the  strobile,  the  axis  will  be  seen  to  be  hairy 
and  have  a  zigzag  course,  bearing  rudimentaiy  branches  on 
alternate  sides.  Some  of  the  leafy  bodies  enfold  at  their 
bases  minute  fruits  :  these  are  the  bracts  (fig.  53,  b)  ;  others, 
the  stipules,  do  not.  The  fruits  are  minute  achenes,  and  are 
partially  surrounded  by  a  perianth  (fig.  53,  c).  Both  the  minute 
fruits  and  the  bases  of  the  bracts  are  sprinkled  over  with 
yellowish  shining  translucent  glands,  which  contain  volatile 
oil  and  constitute,  when  separated,  the  drug  lupulin. 

The  odour  of  fresh  hops  is  strong  and  characteristic,  although 


Fig.  53.-  Hop.  a,  strobile  of 
the  Hop,  natural  size.  6, 
bract  enfolding  at  its  base 
a  small  fruit,  and  showing 
lupulin  glands,  natural  size, 
c,  fruit  magnified,  showing 
lupulin  glands.  (Tschirch.) 
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scarcely  agreeable  ;  the  taste  strongly  aromatic  and  disagreeably 
bitter  and  acrid.  By  keeping,  the  volatile  oil  undergoes  change 
and  the  aroma  becomes  less  powerful,  the  bracts  and  stipules 
turn  yellow,  and  the  glands  acquire  a  brown  colour. 

The  student  should  strip  the  bracts  and  stipules  from  the 
strobile  and  observe 

(a)  The  zigzag  hairy  axis, 

{h)  The  bracts  enclosing  fruits  and  bearing  glands. 

Constituents. — The  odour  of  hops  is  due  to  a  volatile  oil, 
of  which  they  contain  about  0-7  per  cent.  One  of  the  con- 
stituents of  this  oil  is  valcrol  (Personne,  1854),  which  by 
oxidation  yields  isovaleric  acid  (Ossipow,  1856),  a  decomposi- 
tion to  which  the  gradual  change  in  the  odour  of  hops  is 
ascribed.  The  bitter  principle,  lujpamaric  ac'd,  has  been 
obtained  in  a  crystalline  form,  and  resides,  together  with  the 
volatile  oil,  in  the  glands  found  on  the  bracts. 

Both  bracts  and  stipules  (but  not  the  glands)  contain  about 
5  per  cent,  of  tannin.  According  to  Heron  (1897)  the  tannin 
in  hops  gradually  disappears,  changing  first  into  phlobaphene 
and  subsequently  into  gallic  acid  and  other  compounds. 

Uses. — The  volatile  oil  produces  sedative  and  soporific 
effects,  whilst  the  lupamaric  acid  is  stomachic  and  tonic  ;  hops 
accordingly  improve  the  appetite  and  promote  sleep. 

CUBEBS 
(Fructus  Cubebse) 

Source  &C. — Cubebs  are  the  fruits  of  PijJer  Cubeba,  Linn.  f. 
(N.O.  PiperacecB),  a  dioecious  woody  climber  indigenous  to 
Java,  Sumatra,  and  Borneo,  and  apparently  cultivated  also  in 
those  islands,  although  exact  information  concerning  the  cul- 
tivation is  difficult  to  obtain.  The  endeavour  has  been  made 
to  cultivate  cubebs  in  Sierra  Leone  and  also  in  Ceylon,  where 
the  staminate  plants  have  thriven  well,  but  the  pistillate  ones 
have  not  been  very  successful.  The  fruits  have  long  been 
known  in  Europe  ;  in  the  middle  ages  they  were  occasionally 
used  as  a  spice,  and  it  is  only  since  the  beginning  of  this  century 
that  they  have  been  recommended  in  certain  affections  of  the 
urinary  organs. 


Fio.  54. — Piper  Cnbeba.  A,  fruiting  braiicli,  natural  size.  C,  portion  of  the 
same  magnified,  showing  the  Htalk-like  elongation  of  the  pericarp.  B,  branch 
of  staniinate  plant,  natiirul  size.  D.  bract  and  stamens,  magnified.  E,  Fruit 
cut  to  show  the  endosperm  and  jjcrisperm,  magnified.  F,  portion  of  same, 
more  highly  magnified,  showing  the  embryo,  r,  endosperm,  a,  and  perisperm,  ^j. 
G,  Piper  nigrum;  portion  of  Howering  spike,  magnified.  (Luerssen.) 
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The  pistillate  inflorescence  of  the  cubeb  is  a  spike  of  sessile 
flowers.  The  young  fruits  are  also  sessile,  but  as  they  mature 
they  become  elevated  on  a  slender  stalk  produced  by  the 
abnormal  development  of  the  pericarp  of  the  fruit  at  its  base 
(fig.  54,  C).  When  the  fruits  are  full-grown,  but  whilst  they 
are  still  green  and  unripe,  they  are  stripped  from  the  rachis, 
bringing  with  them  the  stalk-like  prolongation  of  the  pericarp 
which  remains  permanently  attached  to  them,  whence  the 
name  '  tailed  pepper '  by  which  they  are  sometimes  known. 
They  are  then  dried  in  the  sun,  during  which  the  green  colour 
changes  to  a  greyish  black  ;  they  are  bought  up  by  Chinese 
traders  and  exported  chiefly  from  Batavia  to  Amsterdam  or 
from  Singapore  to  London. 

Description.  —  The  commercial  drug  consists  of  nearly 
globular  fruits,  sometimes  depressed  at  the  base,  measuring  about 
^  inch  in  diameter,  and  usually  of  a  greyish-brown  or  nearly 

black  colour.  The  pericarp  is  reticu- 
lately  wrinkled  (due  to  the  shrinking  as 
the  fresh  fruit  dries)  or,  in  very  young 
fruits,  shrivelled,  and  abruptly  pro- 
longed at  the  base  into  a  slender  stalk 
about  ^  inch  in  length  which  is 
usually  rounded  or  slightly  flattened. 
^  jQ  The  apex  of  the  fruit  bears  the  minute 

Fig.   55.— Cubeb.    A,  entire   remains  of  three  or  four  stigmas, 
fruit,  magnified.  B,  entire        Within  the   pericarp,  which  is 

fruit,  cut  vertically,  magni-  .  .     ,  , 

fied.  (Planchon  and  Collin.)  thm  and  brittle,  IS  a  smgle  seed  at- 
tached by  the  base  ;  frequently  only 
the  dark  shrunken  remains  of  a  partially  developed  seed  are  to 
be  found.  The  inner  surface  of  the  pericarp  (endocarp)  is 
smooth  and  hard  ;  it  consists  of  radially  elongated  parenchyma- 
tous cells  that  are  very  much  thickened  and  lignified.  Near 
the  outer  epidermis  of  the  pericarp  there  is  also  a  layer  of 
thickened  and  lignified  parenchymatous  cells  ;  the  presence  of 
these  two  layers,  and  the  characters  of  the  cells  forming  them, 
which  are  discernible  only  under  the  microscope,  serve  to  dis- 
tinguish true  cubebs  from  other  fruits  of  similar  appearance  that 
have  been  substituted  for  them. 

The  fully  developed  seed  is  reddish  brown  in  colour.  The 
embryo  is  very  small  and  embedded  near  the  apex  of  the 
seed  in   a   somewhat   scanty  endosperm   surrounded  by  a 
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copious  perisperiii,  whicli  constitutes  the  greater  pari  <.l  the 

seed.  .  . 

Cubebs  exhale,  \vln;n  crushed,  a  strong',  characteriKtic,  spicy 
(.(li.ur.  and  possess  a  stronj^,  spicy,  somewhat  bitter  taste.  The 
crushed  fruit,  sprinkled  upon  the  surface  of  concentrated 
sulphuric  acid,  produces  a  crimson  coloration.  This  refiction 
is  an  important  one,  as  most  of  the  substitutes  for  cubebs  yield 
only  a  brownish-red  under  the  same  conditions.  It  is  especially 
valuable  when  taken  in  conjunction  with  the  microscopical 
characters,  for  there  is  no  substitute  known  that  possesses  an 
anatomical  structure  identical  with  that  of  genuine  cubebs,  and 
also  yields  the  crimson  colour  with  sulphuric  acid  (Hartwich, 

The  student  should  observe 

(a)  The  slender  stalk,  which  is  not  easily  detached, 

(b)  The  seed  attached  only  by  Us  base  to  the  pericarp, 

(c)  The  characteristic  odour  and  taste, 

(d)  The  reaction  loith  sulphuric  acid. 

Constituents. — Cubebs  yield  about  14  per  cent,  of  volatile 
oil,  which  is  contained  in  oil-cells  both  in  the  pericarp  and 
perisperm  ;  similar  oil-cells  are  contained  also  in  the  rachis, 
stem,  leaves,  &c.,  but  the  rachis,  which  is  frequently  found 
mixed  with  the  cubebs,  contains  only  about  1-7  per  cent. 

Cubebs  contain  further  an  indifferent  substance,  cubebin,  an 
acid  resin,  cuhebic  acid,  and  an  indifferent  resin. 

Cubebin  has  been  obtained  in  colourless  crystals,  yielding 
with  sulphuric  acid  a  cherry-red  colour ;  it  appears  to  be  devoid 
of  any  remarkable  physiological  action. 

Cubebic  acid  (0-9G  per  cent.)  is  white  and  amorphous ;  it 
gives  with  sulphuric  acid  a  crimson  colour,  and  together  with 
the  indifferent  resin  (2-5  per  cent.)  produces  purely  diuretic 
effects.  These  two  principles  may  therefore  be  regarded  as 
active  constituents  of  cubebs. 

Substitutions. — The  exportation  of  cubebs  has  been  subject 
to  considerable  variation,  and  during  times  of  scarcity  the  drug 
has  been  liable  to  adulteration  and  substitution.  Many  other 
plants  belonging  either  to  the  same  or  to  other  natural  orders 
produce  fruits  resembling  cubebs  in  appearance,  a  fact  which 
has  doubtless  facilitated  sophistication.  Genuine  cubebs  can, 
however,  be  easily  distinguished  by  the  crimson  colour  they 
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impart  to  sulphuric  acid,  taken  in  conjunction  with  the 
anatomical  characters  of  the  pericarp  as  above  described. 

The  fact  that  the  fruits  on  the  spike  mature  in  succession 
from  base  to  apex  necessitates  the  presence  in  the  drug  of 
some  immature  fruits,  but  too  many  of  these,  which  may  be 
recognised  by  their  small  size  and  shrivelled  appearance,  should 
not  be  present.  Portions  of  the  rachis  also  find  their  way  into 
the  commercial  drug ;  they  too  should  not  be  present  in  large 
quantity,  as  they  contain  less  cubebic  acid  and  resin,  and  much 
less  volatile  oil. 

Uses. — Cubebs  are  chiefly  used  in  gonorrhoea  and  affections 
of  the  bladder,  sometimes  also  in  chronic  bronchitis,  the 
active  constituents  of  the  drug  leaving  the  body  by  the  kidneys 
and  urinary  passages,  the  skin  and  the  respiratory  organs. 

BLACK  PEPPER 
(Piper  ISTigrum) 

Source  &C. — The  pepper  vine.  Pilfer  nigrum,  Linn.  (N.O. 
Pijjeraceai),  is  a  perennial  climbing  plant  indigenous  to  southern 
India,  but  spread  by  cultivation  over  the  islands  of  the  Malay 
Archipelago  and  to  the  West  Indies  and  South  America.  Tt  is  now 
cultivated  chiefl5'in  Sumatra,  Singapore,  Johore,  and  the  islands 
of  the  liioux-Lingga  Archipelago,  Penang  and  Siam.  Pro- 
bably no  drug  or  spice  has  been  so  sought  after,  or  has  played 
so  important  a  part,  as  pepper.    It  was  apparently  brought  to 
Europe  soon  after  the  expedition  of  Alexander  the  Great  to 
India.  During  the  middle  ages  the  trade  in  it  vras  concentrated 
in  Venice,  and  the  desire  to  divert  so  profitable  a  commerce 
acted  as  a  direct  inducement  to  the  Genoese  and  Portuguese 
to  seek  a  sea  route  to  India,  which  resulted  in  the  discovery  by 
Vasco  da  Gama  in  1498  of  the  route  round  the  Cape  of  Good 
Hope  to  India.     At  the  present  moment  the  centre  of  the 
pepper  trade  is  Singapore,  whence  about  one-half  of  the  world's 
su]pply  is  exported  (Tschirch,  1892). 

The  pepper  vines  are  cultivated  in  gardens  as  hops  are  in 
this  country,  but  instead  of  poles  being  used,  trees  are  planted 
to  afford  the  necessary  shade  and  support.  The  plant  bears  a 
pendulous  spike  of  sessile  flowers  (fig.  54,  G),  which  are  suc- 
ceeded by^small   drupaceous   fruits;   these  do  not  become 
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raised  upon  stalks  as  the  cubebs  do,  but  remain  seBsile.  As 
soon  as  the  lower  berries  on  the  spike  begin  to  ripen,  which  is 
shown  by  their  colour  clian^Mng  from  green  to  red,  the  whole 
spike  is  picked  and  dried  in  the  sun.  J)uring  the  drying  the 
fruits  turn  black,  a  change  due  to  a  deconjposition  of  the 
tannin  tliey  contain.  They  are  then  separated  from  the  rachis, 
sorted,  and  constitute  the  black  pepper  of  commerce. 

For  the  production  of  white  pepper  the  fruits  are  allowed  to 
become  nearly  ripe  ;  they  assume  a  crimson  colour,  and  the 
mesocarp  acquires  a  pulpy  consistence.  They  are  then  (usually) 
soaked  in  water,  by  which  the  outer  part  of  the  pericarp  is 
loosened ;  from  this  they  are  separated  by  rubbing  between  the 
hands,  after  which  they  are  washed  and  dried.  White  pepper  is 
therefore  the  nearly  ripe  fruit  from  which  the  outer  part  of  the 
pericarp  has  been  removed. 

Description. — Black  pepper  consists  of  small  dark  brown  or 

nearly  black   spherical  fruits,   measuring  about  J   inch  in 

diameter,  with  a  more  or  less 

regularly  and  deeply  reticulate 

WTinkled  surface.    At  the  apex 

the    remains   of    the  sessile 

stigmas  can  be  traced  ;  the  base 

bears  a  scar  indicating  the  point 

of  attachment  to  the  rachis,  but, 

the  fruits  being  sessile,  there  is    Fig-  56.— Black  Pepper,    a,  transverse 
,   11  section.      b,  longitudinal  section, 

no  SiaiK.  showinf,' pericarp,  sc7t;  perisperm.^j ; 


endosperm,  en ;  and  embryo,  e. 
Magnified.  (Tschirch.) 


If  a  fruit  be  cut  longitu- 
dinally or  transversely  and  ex- 
amined with  a  lens,  the  pericarp  will  be  seen  to  be  thin  and  dark 
and  completely  filled  with  a  seed  to  which  it  is  closely  adherent. 
The  seed  is  globular  and  covered  with  a  brown  seed-coat.  It 
contains  a  small  endosperm,  near  the  apex  of  the  fruit,  in 
which  the  minute  embryo  is  situated  ;  but  the  major  part  of  the 
seed  is  composed  of  perisperm  which  is  j^ellowish  and  hornj'^ 
near  the  periphery,  whitish,  mealy,  and  frequently  hollow  in  the 
centre. 

Both  pericarp  and  seed  have  an  aromatic  odour  and 
pungent  taste ;  they  both  contain  oil-cells,  visible  under  the 
microscope. 

White  pepper  is  of  about  the  same  size  and  shape  as  black. 
The  surface  is  greyish -white  in  colour,  and  nearly  smooth. 
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From  the  base  to  the  apex  there  run  about  sixteen  hght  Hues ; 
these  are  the  fibro-vascular  bundles  that  traverse  the  pericarp  ; 
they  are  left,  together  with  the  inner  part  of  the  pericarp, 
attached  to  the  seed  when  the  outer  part  of  the  fruit  is 
removed.  By  gently  scraping  white  pepper  the  adherent  part 
of  the  pericarp  can  be  removed  and  the  dark  brown  seed  dis- 
closed ;  the  latter  possesses  the  characters  above  described. 
The  student  should  observe 

(a)  The  absence  of  stalk, 

(h)  The  seed  completely  filling  the  pericarp  and  adherent 
to  it, 

(c)  In  lohite  pepper  the  adherent  inner  part  of  the  peri- 
carp, loith  its  fibro-vascular  bundles. 

Constituents. — Both  the  seed  and  the  pericarp  contain 
numerous  oil-cells  in  which  a  volatile  oil,  a  resin,  and  a 
crystalline  alkaloid,  piperine,  are  contained.  To  the  volatile 
oil  (about  2  per  cent.)  the  characteristic  aroma  of  pepper  is  to 
be  ascribed,  whilst  the  piperine  produces,  in  part  at  least,  the 
pungent  taste.  Analyses  have  shown  that  black  pepper  con- 
tains from  5  to  8-25  per  cent,  of  piperine,  whilst  white  pepper 

contains  from  4  to  6-5  per  cent.  The  nature 
of  the  resin  is  not  accurately  known.  The 
seeds  contain,  further,  a  large  quantity  of 
starch  in  minute  angular  grains  united  into 
polygonal  masses. 

Uses. — Applied  externally  pepper  acts 
as  a  rubefacient,  anodyne,  and  counter- 
irritant  ;  it  is  given  internally  as  a  local 
stimulant,  and  as  a  stimulant  to  the  urethra 
and  rectum  ;  it  is  occasionally  used  for 
hEemorrhoids  and  other  diseases  of  the 
rectum. 

Fig.  57.— Long  Pepper.      Varieties  SiC.—Long   Pepper.— Long 

(Planchon  and  Collin.)    ^^^^^^        ^^^^   ^^-^^  ^^^^-p^  fj^^^^  p,^,g,. 

officinarum,  CDC,  a  native  of  the  Malay  Archipelago.  It  con- 
sists of  a  large  number  of  minute  sessile  fruits  which,  together 
with  the  bracts  that  support  them,  are  crowded  together  on 
and  partially  embedded  in  an  elongated  axis  so  as  to  form  a 
dense  spike.  Each  spike  is  about  1^  inch  long  and  \  mch 
thick  •  it  is  nearly  cylindrical,  tapering  to  a  rounded  apex,  and 
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covered  with  a  greyish  earthy  powder.  When  washed  free  froiu 
this  the  spikes  are  seen  to  be  reddish  brown  in  colour,  and  the 
minute  fruits  are  then  more  easily  visible ;  they  are  arranged 
in  a  close  spiral,  and  each  bears  the  remains  of  the  stigma  at 
its  apex.  Cut  transversely,  the  section  of  tlie  spike  shows  eight 
or  ten  fruits  with  starchy  iicrispiirm  arranf^ed  around  a  central 
axis. 

The  taste  and  odour  resemble  those  of  black  pepper,  but 
are  not  so  strong.  The  active  constituents  are  the  same,  but 
they  are  present  in  smaller  proportion. 

The  student  should  cut  long  pepper  transversely  and  observe 
the  minute  fruits,  which  appear  white  and  starchy  in  section. 

JUNIPER  BERRIES 
(Fructus  Juniperi) 

Source  &c.  — The  juniper,  Juniperus  coviviunis,  Linn. 
(N.O.  Coniferce),  is  a  small  dioecious  evergreen  shrub  with 
linear  spreading  prickly  leaves,  indigenous  to  Great  Britain, 
and  widely  distributed  over  Europe. 

In  the  axils  of  certain  of  the  upper  leaves  small  rudimentary 
branches  are  produced,  each  of  which  bears  a  number  of 
minute  bracts  ;  in  the  axils  of  the  uppermost  whorl  of  three 
such  bracts  three  ovules  are  produced,  which,  as  in  all 
gymnosperms,  are  not  enclosed  in  an  ovary.  After  fertilisation 
the  three  supporting  bracts  increase  in  size,  become  fleshy, 
grow  round,  and  finally,  with  the  exception  of  a  minute  canal 
at  the  apex,  completely  enclose  the  three  ovules.  At  the  same 
time  the  ovules  develop  to  seeds  and  become  surrounded  with 
hard  coats  developed  partly  from  the  integuments,  partly 
from  the  tissue  of  the  enclosing  bracts.  The  fruit  ripens  in 
the  second  year,  and  forms  then  a  purple  berry-like  fruit 
which  is  termed  a  '  galbulus.' 

Juniper  berries  are  collected  in  various  parts  of  Europe,  but 
especially  in  Hungary,  where  they  are  largely  used  in  the 
preparation  of  certain  national  spirits. 

Description. — Itipe  juniper  berries  are  of  a  dark  purplish 
colour  and  nearly  globular  in  shape,  measuring  about 
incli  in  diameter.  The  apex  bears  a  very  distinct  tri- 
radiate  scar  indicating  the  sutures  of   the  three  bracts  by 
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which  the  seeds  are  enclosed;  at  the  base  are  (usually)  six 
minute  pointed  bracts  arranged  in  two  whorls.  The  outer 
skin  (corresponding  to  the  epicarp)  is  thin  and  often  covered 
with  a  bluish  'bloom; '  the  tissue  corresponding  to  the  meso- 
carp  is  loose  and  soft,  of  a  yellowish-brown  colour,  and 
contains  embedded  in  it  three  hard  triangular  seeds.  These 
usually^  bear,  partly  sunk  in  the  hard  tissue,  large  oil-glands 
filled  with  volatile  oil,  or,  in  old  fruits,  with  yellowish  transparent 
resin  ;  they  are  often  concealed  by  the  soft  surrounding  tissue 
which  adheres  to  the  resinous  secretion.  Smaller  oil-glands  are 
present  in  the  pulp  of  the  fruit,  but  they  are  less  conspicuous. 


Fig.  58.--. Juniper  berry.  A,  entire  fruit,  magnified  3  diam. 
B,  transverse  section  of  the  same :  k,  seed.  D,  Seed, 
magnified  3  diam. :  I,  oil-gland.  (Berg.) 

Juniper  berries  have  an  agreeable  aromatic  odom'  resem- 
bling turpentine,  and  sweetish  taste. 

Whilst  green  and  unripe  they  contain  starch  and  are  devoid 
of  the  sweet  taste.  According  to  the  British  Pharmacopoeia 
the  unripe  fruits  should  be  used  for  the  distillation  of  the 
volatile  oil,  but  for  this  purpose  the  ripe  fruits  are  said  to  be 
usually  employed  (Schimmel,  1898). 

The  student  should  observe 

(a)  The  scai-  at  the  apex, 

(b)  The  minute  bracts  at  the  base, 

(c)  The  three  hard  seeds  with  oil-glands  partly  embedded 

in  them. 

Constituents. — Kipe  juniper  berries  yield  about  1  per  cent, 
of  volatile  oil,  and  contain  a  considerable  quantity  of  sugar. 

Uses.— The  volatile  oil  is  diuretic  as  well  as  being 
stomachic  and  stimulant.  It  is  employed  chiefly  as  a  diuretic 
in  certain  forms  of  dropsy. 
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VANILLA 
(Fructus  Vanillse) 

Source  &c.  -Tlif  viuulla  plant,  Vanilla  planifolia,  Andrnv/H 
(N.O.  UrchuhiC),  is  a  climbing'  plant  {^rowing  wild  in  the  rnoiHt 
woods  on  the  eastern  coast  of  Mexico.  It  is  now  largely 
cultivated  in  the  islands  Reunion,  the  Seychelles,  Mauritius, 
Java,  &c.,  where  the  climate  resembles  in  temperature  and 
humidity  that  of  its  native  country,  The  genus  includes  many 
species,  but  V.  planifolia  is  the  chief  vanilla-yielding  one. 

Like  other  members  of  the  same  natural  order,  the  fertili- 
sation of  the  Mexican  wild  plant  is  effected  by  insects  ;  but  when 
the  plant  is  cultivated  in  other  countries,  in  the  absence  of 
these  insects,  the  fertilisation  is  accomplished  by  hand.  This 
is  effected  by  introducing  a  pointed  stick  into  flow'er  after 
Hower,  selecting  the  strongest,  and  must  be  quickly  done,  as 
they  last  but  a  short  time.  Before  the  fruits  ripen,  when  the 
colour  begins  to  change  from  yellowish-green  to  brown,  they 
are  picked  and  subjected  to  a  process  of  '  curing,'  during  which 
certain  aromatic  principles  are  formed  and  the  fruits  acquire 
the  well-known  vanilla  odour.  This  process,  the  details  of 
which  vary  considerably,  consists  essentially  of  slow  di-ying  by 
exposure  to  the  warmth  of  the  sun  or  to  artificial  heat. 
Latterly  a  process  of  drying  in  closed  vessels  over  quicklime 
has  been  introduced  (in  Beunion),  by  which  loss  of  aroma  hy 
volatilisation  of  the  aromatic  principles  is  avoided ;  it  would 
seem  therefore  that  the  usual  tedious  methods  of  curing  are 
capable  of  simplification.  The  cured  fruits,  which  are  of  a 
dark  brown  or  nearly  black  colour,  are  bound  in  bmidles  and 
packed  in  tins,  in  which  they  gradually  become  coated  with 
minute  crystals. 

Description. — Commercial  vanilla  occurs  in  slender  flexible 
stick-like  pods  about  6  or  8  inches  in  length,  and  of  a  dark 
brown  or  nearly  black  colour.  They  have  a  flattened-cylindrical 
shape,  due  to  the  mutual  pressure  of  the  pods  in  the  bundle, 
and  taper  towards  both  base  and  apex.  The  surface  is  longitu- 
dinally wrinkled  and  frequently  more  or  less  covered  with 
ninnerous  minute  glistening  crystals  (of  vanillin).  The  fruits 
are  one-celled  and  contain  innumerable,  minute,  black  seeds 
embedded  in  a  dark-coloured,  aromatic,  balsamic  fluid  secreted 
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by  the  cells  of  the  inner  epidermis  of  the  pericarp,  which  are 
developed  into  short  hairlike  processes  projecting  into  the 
cavity  of  the  fruit.  The  drug  has  an  extremely  fragrant  odour 
and  an  agreeable  aromatic  taste. 


Fig.  59. -  Vanilla.  Tians\erse  section  of  fruit,  showing  the 
placentas,  seecU,  and  secreting  hairs  on  inner  epidermis  of 
the  pericarp.  Magnified.  (Moeller.) 

Constituents. —  The  principal  aromatic  constituent  of  vanilla 
pods  is  vanillin,  though  probably  other  aromatic  substances 
are  present ;  it  is  contained  in  the  fluid  secreted  by  the  inner 
epidermis  of  the  pericarp,  which  gradually  permeates  the  whole 
fruit ;  and  constitutes  the  crystalline  deposit  that  gradually 
accumulates  on  the  pods. 

Vanillin  can  be  obtained  in  colourless  acicular  crystals  with 
a  fragrant  vanilla-like  odour.  It  is  methylprotocatechuic 
aldehyde  and  can  be  prepared  synthetically  from  coniferin,  a 
glucoside  occurring  in  the  sapwood  of  pine-trees  &c.,  or  from 
eugenol,  one  of  the  constituents  of  oil  of  cloves. 

CARDAMOMS 
(Fructus  Oardamomi) 

Source  &c.— Cardamoms  are  the  dried,  nearly  ripe  fruits  of 
Elettaria  Gardamomum,  Maton  (N.O.  ScitaminecB),  a  reed-hke 
plant  that  grows  wild   in   the   forests   of  southern  Iiidia, 
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especially  near  the  Malabar  coast.  It  is  cultivated  there  as 
well  as  iii  Ceylon,  the  fruits  of  couiiuerce  being  obtained  from 
cultivated  plants. 

The  plant  produces  a  long  loo.si-  niccme  of  Mowers,  suc- 
ceeded by  small  inferior  capsular  fruits,  which  are  cut  from  the 
rachis  in  succession  as  they  ripen,  but  before  they  are  quite 
ripe.  This  is  necessary,  as  they  do  not  all  ripen  at  once,  and 
fruits  may  be  found  in  various  stages  of  development,  from 
quite  unripe  to  ripe,  on  the  same  spike  ;  if  they  are  left  till 
they  ripen  they  are  liable  to  spring  open  when  they  are  dried 
and  discharge  the  seeds.  After  collection  they  are  cured  by 
dipping  them  in  water  and  exposing  them  to  the  sun,  by  which 
they  are  bleached  and  assume  a  pale  yellow  colour ;  sometimes 
the  bleaching  is  assisted  by  sulpluirous  acid.  The  cured  fruits 
are  trimmed  and  freed  from  impurities  by  picking. 

Cardamoms  were  well  known  to  the  Greeks  and  Romans, 
but  probably  not  the  species  now  under 
consideration. 

Description. — Cardamom  fruits  differ 
considerably  in  size  and  shape.  They 
vary  usually  from  |  to  |-  inch  in  length, 
the  smallest  variety  being  frequently 
nearly  globular  in  shape,  whilst  the 
longer  are  more  or  less  distinctly  three- 
sided,  with  rounded  angles  and  an  ovate 
or  oblong  outline.  They  are  of  a  pale 
buff  or  yellowish  colour,  and  longitu- 
dinally striated  or  sometimes  nearly 
smooth.  To  the  base,  which  is  rounded, 
is  attached  a  short  stalk  ;  tow^ards  the 
apex  they  taper  more  or  less  abruptly, 
and  are  sometimes  crowned  by  a  short 
beak  formed  of  the  remains  of  the  calyx,  from  w^hich,  however, 
they  have  often  been  freed  by  trimming.  They  are  three-celled, 
and  contain  in  each  cell  two  rows  of  small  seeds  attached  to 
axile  placentas.  From  good  plump  cardamom  fruits  the  seeds 
asually  separate  in  a  cohering  mass  from  each  cell.  They  are 
of  a  dark  reddish-brown  colour,  about  ^  inch  in  length,  and 
irregularly  angular  in  shape  ;  they  are  hard  and  marked  with 
transverse  wrinkles,  which  are  very  distinct  when  examined 
with  a  lens.    The  thin,  colourless,  membranous  aril  that  covers 
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60.—  Cardamom  fruits. 
1,  Malabar  Cardamom. 
a,  wliole  fruit;  b,  cut 
transversely.  2,  Ceylon 
(wild)  Cardamom,  natural 
size.  (Vogl.) 
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the  seed  becomes  more  evident  when  the  seeds  are  soaked  in 
water.  The  hilum  is  depressed,  and  a  channel,  extending  on 
one  side  from  the  base  to  the  apex  of  the  seed,  indicates  the 
position  of  the  raphe. 

Cut  transversely,  the  seed  exhibits  a  thin  dark  seed-coat, 
a  whitish  perisperm  grooved  on  one  side,  and  in  the  centre 
a  small  yellowish  translucent  endosperm  and  minute  embryo. 

The  seeds  have  a  powerful  aromatic  odour  and  an  agreeable 
pungent  aromatic  taste,  but  the  pericarps  possess  neither  aroma 
nor  taste. 

The  student  should  observe  in  the  fruits 

(a)  The  pale  colour  and  plump  appearance, 

(b)  The  abruptly  tapering  apex  ; 

and  should  compare  them  with  Ceylon  (wild)  cardamoms. 
(See  below.) 

He  should  also  observe  in  the  seeds 

(a)  The  dark  reddish-broion  colour  and  aromatic  taste, 

(b)  The  transverse  torinJdes,  depressed  hilum  and  raphe, 

(c)  The  characters  of  the  transverse  section; 
and  should  compare  them  with 

(i)  Seeds  of  Ceylon  cardamoms  (see  below), 

(ii)  Grains  of  Paradise,  which  have  a  rich  reddish-brown 

colour,  minutely  and  irregularly  wrinkled  surface, 
and  bear  the  remains  of  a  thick  fibrous  funicle. 

Constituents. — Cardamom  seeds  contain  as  principal  con- 
stituent about  5  per  cent,  of  volatile  oil.  The  Pharmacopoeia 
requires  that  they  should  not  yield  more  than  4  per  cent,  of  ash, 
a  test  intended  to  detect  the  pericarps  in  the  powdered  seed, 
the  entire  fruits  yielding  about  5'5  per  cent,  of  ash  (Squire). 
The  detection  of  such  an  adulteration  is,  however,  much  better 
and  more  accurately  determined  by  microscopic  examination. 

Varieties. —  Ceylon  {wild)  Cardamoms. — Under  the  name 
'  wild  cardamoms  '  the  fruits  of  a  variety  of  E.  Cardamomum 
{E.  Cardamomum  var.  /3  major,  Smith)  are  regularly  imported 
from  Ceylon  and  appear  on  the  London  market.  The  fruits 
vary  from  1  to  1^  inch  in  length,  are  distinctly  triangular  and 
strongly  longitudinally  striated.  They  taper  gradually  towards 
the  apex,  which  is  usually  curved  and  often  bears  the  remains 
of  the  calyx.  The  colour  is  commonly  greyish  brown,  and  the 
fruits  lack  the  plumpness  that  characterises  genuine  cardamoms. 
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The  seeds  are  mostly  rather  hirger  than  those  of  the  Malabar 
cardanioiu,  and  paler  in  colour,  but  they  have  a  similar,  thou{,'h 
not  so  aromatic,  and  rather  bitterish  taste. 

The  fruits  of  this  variety  are  easily  identified,  but  the  seeds 
are  not  readily  distin«,niished  except  by  careful  microscopical 
examination.  Cardamom  seeds  obtained  from  the  ripe  fruits 
that  burst  during  the  drying  are  imported  in  considerable 
quantity,  and  the  British  Pharmacopoeia,  to  guard  against 
substitution,  excludes  these  from  pharmaceutical  use  by  making 
the  entire  fruits  alone  official. 

Uses. — Cardamoms  are  employed  as  an  aromatic  carmina- 
tive and  as  an  agreeable  flavouring  agent. 
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SECTION  IV 
SEEDS 

STAVESACRE  SEEDS 
(Semina  Staphisagrise) 

Source  &C. — Stavesacre,  Deljjhmmm  Staphisagria ,  Linn. 
(N.O.  Banunculaceoi) ,  a  stout  erect  herb  attaining  4  feet  in 
height,  is  indigenous  to  Asia  Minor  and  southern  Europe. 
The  plant  is  cultivated  in  France  and  Italy,  our  supplies  being 
chiefly  derived  from  Trieste  and  from  the  south  of  France. 

Stavesacre  was  well  known  to  both  the  Greeks  and  the 
Eomans.  Dioscorides  mentions  it,  and  Phny  describes  its  use 
as  a  parasiticide.  It  continued  to  be  extensively  employed 
throughout  the  middle  ages,  but  is  now  in  much  less  demand. 

The  fruit  consists  of  three  follicles,  in  each  of  which  a  few 
seeds  are  closely  packed ;  these  are  collected  when  ripe. 

Description. — The  blackish-brown  colour  that  stavesacre 
seeds  exhibit  when  fresh  is  said  to  change  by  keeping  to  a 
_^  dull  earthy  brown  or  dark  grey.  The  seeds, 
as  seen  in  commerce,  are  of  small  size, 
averaging  about  \  inch  in  length  and  rather 
less  in  breadth.  They  usually  appear  to  be 
seed,  entire  and  ^ark  grey  ui  colour,  but  when  treed  irom  the 
cut  longitudinally,  clust  with  which  they  are  covered  are  seen  to 
MrgnTfiecA^'cH^^  be  dark  brown,  and  then  the  characteristic 
(Maisch.)  markings  on  the  surface  of  the  seed  become 

more  evident.  In  shape  they  are  usually  irregularly  or  obscurely 
four-sided,  one  side  being  curved  and  larger  than  the  others, 
which  are  nearly  flat  or  even  depressed.  The  surface  of  the 
seed  is  more  or  less  uniformly  reticulate  and  entirely  covered, 
both  as  to  elevations  and  depressions,  with  minute  papillae 
which  are  visible  when  the  seed  is  examined  with  a  lens.  One 
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end  of  the  seed  is  usually  more  pointed  than  the  other;  near 
the  pointed  end  the  hilum  is  visible  as  a  narrow  line.  By 
soaking  a  seed  in  water  and  cuttinf,'  it  transversely  just  below 
the  hihnn,  the  minute  embryo  may  be  found  embedded  in  a 
lar«;e  whitish  or  often  yellowish  oily  endosperm. 

\'he  seed-coat  is  nearly  tasteless,  but  the  endosperni  is 
intensely  bitter  and  acrid  ;  the  seeds  have  no  marked  odour. 
The  student  should  observe 

(«)  The  dull  earthy  colour  of  the  seed, 

(b)  The  characteristic  obscurely  quadrangular  shape, 

(c)  The  rough  as  well  as  pitted  surface. 

Constituents.  —  The  principal  constituents  of  stavesacre 
seeds  are  the  alkaloids  that  they  contain.  Four  have  been 
described,  viz.  delphinine,  delphinoidine,  delphisine,  and  staphi- 
sagrine. 

Delphinine  and  delphinoidine  are  the  most  important  ;  they 
resemble  one  another  in  physiological  action,  and  constitute 
the  major  part  of  the  total  amount  (about  1  per  cent.)  of 
alkaloid  present.  Delphinine  is  crystalline  ;  delphinoidine  is 
amorphous. 

Staphisagrine  is  probably  a  mixture  of  several  bases. 

In  addition  to  these  alkaloids,  stavesacre  seeds  contain  about 
20  to  25  per  cent,  of  fixed  oil.  This  oil,  when  extracted  by 
solvents  such  as  petroleum  spirit,  ether,  &c.,  retains  dissolved 
in  it  a  considerable  proportion  of  alkaloid,  especially  delphinine, 
and  shares  therefore  the  physiological  action  of  the  seed. 

Uses. — Stavesacre  seeds  are  extremely  poisonous,  delphinine 
and  delphinoidine  resembling  aconitine  in  action,  but  being 
weaker  ;  the  seeds  are  used  only  as  a  parasiticide  to  kill  pediculi, 
chiefly  in  the  form  of  the  official  ointment,  the  expressed  oil, 
or  the  powdered  seeds. 

BLACK  MUSTARD  SEEDS 
(Semina  Sinapis  Nigrse) 

Source  &c.  -The  black  mustard  plant,  Brassica  nigra,  Koch 
(N.O.  Cruci/era;),  an  erect  annual  plant  .attaining  a  height  of 
3  feet  or  more,  is  doubtfully  a  native  of  this  country,  although 
found  apparentlv  wild.    Tt  is  7if)w  largely  cultivated  for  -the 
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sake  of  its  seed  in  England,  Holland,  Italy,  Germany,  and 
many  other  countries.  The  fruits  are  smooth,  erect,  appressed 
siHquas,  which  dehisce,  when  ripe,  by  both  sutures,  disclosing 
about  ten  or  twelve  minute  dark  seeds.  These  are  separated 
when  ripe,  and  dried. 

Description. — Black,  or,  as  they  are  sometimes  termed,  brown 
or  red,  mustard  seeds  are  of  a  dark  reddish-brown  or  greyish- 
brown  colour,  sometimes  nearly  black,  and  are  frequently 
partiall}^  covered  with  a  very  thin  whitish  membranous  coat. 
They  are  very  small,  being  only  about  i^^h  in  diameter  (from 
fifty  to  sixty  weighing  a  grain),  and  are  nearly  spherical  or 
flattened-ovoid  in  shape.    Under  the  lens  the  surface  appears 


Fig.  62.- -Black  Mustard  seed.  A,  entire  seed,  magnified  3  diam. 
B,  transverse  section,  magnified  65  diam. :  4,  4,  the  two  cotyle- 
dons;  5,  the  radicle.  C,  portion  of  the  same,  further  enlarged  : 
a,  epidermis  containing  mucilage.  (Berg.) 

minutely  pitted,  and  the  hilum  can  be  distinguished  as  a  paler 
point. 

Although  the  seeds  are  hard,  the  seed-coats  are  thm  and 
brittle.  The  kernel  is  greenish-yellow  and  oily,  and  consists 
of  the  two  folded  cotyledons  embracing  the  small  radicle. 
The  position  of  cotyledons  and  radicle  can  be  well  seen  by 
cutting  a  seed  in  halves  midway  between  the  hilum  and  the 
apex.  After  the  seed  has  been  soaked  in  water,  during  which  it 
surrounds  itself  with  mucilage,  the  seed-coats  €an  be  easily 
removed,  disclosing  the  cotyledons  folded  over  and  incumbent 
upon  the  radicle.  No  endosperm  being  present,,  the  seeds  are 
termed  exalbuminous. 
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Hlack  luustarcl  seeds,  even  when  powdered,  have  no  marked 
odour.  The  taste  is  at  first  hitter,  hut  rapidly  hecoiues  strongly 
pungent,  and  although  the  dry  seeds  are  almost  inodorous  they 
develop,  when  moistened  with  water,  a  volatile  suhstance  of 
extreme  ))ungenc'y  that  rajjidly  attacks  hoth  the  nostrils  and 
the  eves.  This  volatile  suhstance  is  not,  however,  developed 
if  the  seeds  have  heen  previously  thrown  into  boiling  water. 

The  student  should  observe 

(«)  The  minute  size  and  spherical  shape, 
(6)  The  pitted  surface, 

(c)  The  incumbent  and  folded  cotyledons,  as  exhibited  by 
seeds  that  have  been  cut  transversely,  or  that  have 
been  soaked  in  water  and  divested  of  their  seed- 
coats, 

{d)  The  pungent  taste  ; 
and  should  compare  these  seeds  with  colchicum  seeds,  which 
are  larger,  rougher,  harder  than  black  mustard,  and  have  a 
bitter,  not  pungent,  taste. 

Constituents. — The  kernel  of  black  mustard  seeds  con- 
tains about  33  per  cent,  of  fixed  oil,  which  can  be  obtained 
from  the  seed  by  crushing  and  pressing.  In  the  seed-coat  (in 
the  cells  of  the  epidermis)  there  is  mucilage,  w'hich  dissolves 
when  the  seeds  are  soaked  in  water.  The  seeds  contain  in 
addition  two  substances,  sinigrin  and  myrosin,  which,  by  inter- 
action in  the  presence  of  water,  yield  the  volatile  pungent  body 
previously  referred  to ;  the  latter  is  not  a  constituent  of  the 
seed,  but  is  produced  only  from  two  of  its  constituents  under 
certain  conditions. 

Sinigrin  (also  called  potassium  myronate)  is  a  definite 
crystalline  glucoside  that  can  be  extracted  from  black  mustard 
seed  by  boiling  with  strong  alcohol.  Myrosin  is  an  enzyme — 
that  is  to  say,  an  unorganised  ferment,  capable,  under  suitable 
conditions  of  temperature  &c.,  of  inducing  certain  decomposi- 
tions in  other  substances.  When  myrosin  is  added  to  an 
aqueous  solution  of  sinigrin,  allyl  isosulphocyanide,  potassium 
acid  sulphate,  and  dextrose  are  formed.  The  following  equa- 
tion represents  the  reaction  that  takes  place  : 

C,„H„KN8  A,  +  H.,0  =  C3H,CSN  +  C,H,  A  +  KHSO, 
This  reaction  does  not,  however,  take  place  in  the  seed,  since 
the  myrosin  and  sinigrin  are  stored  up  in  separate  cells. 
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Allyl  isosiilphocyanide,  or  volatile  oil  of  mustard,  is  a 
mobile  volatile  liquid  with  an  extremely  pungent  odour  and 
taste,  and  is  the  body  to  which  the  pungent  odour  and  taste  of 
black  mustard  seeds  (after  crushing  and  moistening  with  water) 
are  due.  The  power  of  the  myrosin  to  effect  this  decom- 
position is  destroyed  by  boihng  water,  and  the  seeds  therefore 
that  have  been  subjected  to  such  treatment  do  not  develop  allyl 
isosulphocyanide  when  treated  with  cold  water. 

The  cake  that  is  left  after  the  fixed  oil  has  been  expressed 
from  the  seed  contains  both  the  sinigrin  and  the  myrosin.  It 
is  from  this  cake  that  volatile  oil  of  mustard  is  usually  prepared 
by  crushing  it,  macerating  it  in  water  for  several  hours,  and 
distilling;  a  mobile  hquid  collects  on  the  surface  of  the 
distillate,  and  this,  after  redistillation,  constitutes  volatile  oil  of 
mustard. 

The  same  body  can  also  be  produced  artificially  by  decom- 
posing allyl  iodide  with  potassium  sulphocyanide  ;  allyl  sulpho- 
cyanide  is  formed,  which  on  distillation  is  converted  into  the 
isomeric,  pungent  allyl  isosul]phocyanide. 

The  seeds  yield  about  O'S  to  0-8  per  cent,  of  volatile  oil. 
Many  plants  belonging  to  Cruciferae  and  some  belonging  to 
other  natural  orders  yield  under  similar  conditions  a  similar 
volatile  oil,  sometimes,  apparently,  associated  with  other  allyl 
compounds.  In  some  cases  the  presence  of  sinigrin  has  been 
proved  ;  in  other  cases  it  is  assumed. 

Starch,  which  is  present  in  unripe  mustard,  is  not  found  in 
any  of  the  cells  of  the  ripe  seed. 

Uses. — Applied  externally,  black  mustard  acts  as  a  rube- 
facient and  nervous  stimulant ;  this  effect  is  followed  by  loss  of 
sensibility  in  the  part,  and  consequently  relief  from  previous 
pain.  Prolonged  action  may  result  in  vesication.  Internally, 
mustard  is  vised  as  a  condiment,  and  in  full  doses  as  an  emetic. 

WHITE  MUSTARD  SEEDS 

(Semina  Sinapis  Albse) 

Source  &c. — Brassica  alba,  Boiss.  (N.O.  Critcifercc),  the 
white  mustard,  is  cultivated  like  the  black  mustard,  which  it 
closely  resembles,  but  not  to  so  large  an  extent.  It  differs 
from  the  black  mustard  in  producing  more  or  less  horizontal 
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haii  v  fruits,  those  of  tlie  bUick  mustard  being  erect,  appressed , 
and  smooth.    J^ach  fruit  contains  from  four  to  six  seeds. 

Description.  -AVhite  mustard  seeds  are  yellow  in  colour 
and  nearly  spherical  in  sluqu; ;  they  are  distinctly  largei'  tlian 
the  black,  moasuriuK  about  ,'.v  inch  in  diameter,  and  weighing 
about  tV  K»-ain.  The  seed-coat  is  very  minutely  pitted,  the  pits 
being  so  s^mall  that  the  seed  appears  smooth  until  examined 
with"  a  lens.  Internally  the  seed  is  yellow,  and  the  oily  kernel 
consists,  as  that  of  the  black  mustard  seed  does,  of  the  two 
folded  cotyledons  embracing  the  small  radicle  ;  the  seed 
becomes  coated  with  mucilage  when  soaked  in  water,  and  can 
afterwards  be  easily  deprived  of  its  seed-coats. 

White  mustard  seeds,  either  whole  or  powdered,  are  almost 
inodorous,  and,  unlike  black  mustard  seeds,  remain  inodorous 
when  ti-ituriitod  with  water.  They  have,  nevertheless,  a  pungent 
taste. 

The  student  should  soak  some  white  mustard  seeds  in 
water,  remove  the  seed-coats,  and  observe  the  cotyledons  and 
radicle,  noting  that  the  seed  is  exalbuminous  ;  he  should  also 
crush  the  seeds,  moisten  them  with  water,  and  note  that  the 
taste  is  pungent,  but  the  odour  is  not. 

Constituents. — White  mustard  seeds  contain  a  fixed  oil 
(about  23  per  cent.)  and  mucilage  (in  the  epidermis  of  the  seed- 
coat).    Starch  is  not  present  in  the  ripe  seeds. 

They  contain,  in  addition,  a  crystalline  glucoside,  sinalbin, 
and  the  same  enzyme  ferment  as  is  found  in  the  black  mustard 
seed— viz.  my  rosin.  Under  the  influence  of  myrosin,  and  in 
the  presence  of  water,  sinalbin  yields  acid  sinapine  sulphate, 
dextrose,  and  acrinyl  sulphocyanide.  The  decomposition  may 
be  represented  by  the  following  equation  : 

C3„H,.,N2S20,5  +  H2O  =  C;H,0,CNS  +  CcH,.,0,  +  C,fiH.,,NO,HSO, 

Sinalbin  Acrinyl  sulphocyanidc      Dextrose        Aciil  sinapinc  sulphate 

Of  these  three  substances,  acrinyl  sulphocyanide  is  a  yellow 
oily  liquid  with  a  pungent  taste  and  powerful  rubefacient 
action  ;  but  as  it  is  not  volatile  it  is  destitute  of  pungent  odour 
or  pungent  effect  on  the  eyes.  In  this  particular  the  ])ungent 
principle  obtained  from  white  mustard  differs  essentially  from 
that  yielded  by  black,  and  since  this  principle  is  not  volatile, 
it  is  evident  that  volatile  (or  essential)  oil  of  mustard  can  be  ob- 
tained only  from  the  black.    It  is  very  remarkable,  considering 
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the  close  relationship  of  the  two  plants  and  similarity  in  other 
constituents,  that  white  mustard  should  contain  no  sinigrin 
and  black  no  sinalbin. 

Black  nmstard  is  said  to  be  frequently  deficient  in  myrosin, 
whilst  white  mustard  contains  an  excess ;  by  mixing  the 
powder  of  the  two  seeds  the  whole  of  the  sinigrin  is  decomposed 
as  well  as  all  the  sinalbin,  and  the  maximum  of  pungency  is 
developed.  Hence  the  official  '  Mustard  '  is  a  mixture  of  both 
black  and  white  mustard. 

Uses. — White  mustard  possesses  rubefacient  and  vesicant 
properties  similar  to  those  of  black  mustard. 


LINSEED 
(Flax  Seed,  Semina  Lini) 

Source  &C. — The  flax  plant,  Linum  usitatissimum,  Linn. 
(N.O.  Linem),  is  a  tall  erect  annual,  spread  by  cultivation  over 
all  temperate  and  tropical  regions.  Not  only  has  the  plant 
been  known  and  cultivated  for  so  many  centuries  that  its 
geographical  origin  cannot  be  identified,  but  the  use  of  its  fibre 
can  be  traced  back  to  the  thirteenth  or  fourteenth  century 
before  the  Christian  era.  Flax  seeds,  as  well  as  cloth  woven 
from  flax,  have  been  found  in  Egyptian  tombs,  and  the  process 
of  weaving  is  depicted  on  their  buildings.  The  seeds  were  used 
as  a  food ;  the  medicinal  use  of  the  mucilage  and  the  value  of 
the  oil  contained  in  them  appear  not  to  have  been  known  till 
later. 

The  flax  plant  bears  a  small  globular  capsular  fruit  contain- 
ing ten  seeds  ;  these  are  separated  when  ripe. 

Description. — ^The  seeds  are  commonly  dark  brown  in  colour, 
smooth  and  shining.  They  are  of  an  elongated  ovoid  outline 
and  much  compressed  so  that  an  acute  edge  is  formed ;  in  length 
they  vary  from  ^  to  ^  inch.  One  end  of  the  flax  seed  is  rounded, 
but  the  other  has  an  obHque  point,  on  one  side  of  which,, 
just  below  the  apex,  is  a  slight  depression.  In  this  depression 
both  hilum  and  micropyle  are  situated,  the  seed  being 
anatropous.  The  surface  of  the  seed  is  glossy  and  appears 
smooth  to  the  naked  eye,  but  is  seen  under  a  lens  to  be 
minutely  pitted. 

Cut  transversely  and  examined  under  a  lens  they  exhibit  a 
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yellowish-white  oily  kernel  consisting  of  two  large  cotyledons 
surrounded  by  a  narrow  endospenn.  the  latter  not  benig  always 
distinctly  visible.  Soaked  in  water  they  become  covered  with 
nuicihu'c,  which  gradually  dissolves,  the  seeds  at  the  same  time 
losing  their  glossy  appearance.  They  have  but  a  slight  odour, 
and  an  oily  mucilaginous  taste. 

J^oth  m  colour  and  size  linseed  exhibits  notable  variations 
according  to  its  source.    As  a  general 
rule,  warm  climates  yield  larger  and  paler 
seeds  than  cold  climates. 

The  student  should  observe 

(a)  The  glossy  pitted  surface, 
(6)  The  mucilage  extracted  by  loater, 
(c)  In  the  transverse  section  the  two 

oily  cotyledons  and  narrow 

endosperm  (under  a  powerful 

lens). 

Constituents. — Linseed  contains  from 
30  to  40  per  cent,  of  fixed  oil,  about  three- 
fourths  of    which  can  be    extracted  by  Fig-  63.-Lin.seed.  Trans- 
™,         -1        •     r  ,  1  J        \        verse  section,  showing 

pressure.   The  epidermis  oi  the  seed-coat      the  seed-coats,  endo- 

contains  miicilaqe,  vfh.\cX\,  together  with      sperm,  and  cotyledons. 

1       J  Magnified.  (Moeller.) 

the  proteids  present  m  the  seed  and  part 

of  the  oil,  are  left  in  the  cake  obtained  when  the  seeds  are 
pressed.  It  is  the  presence  of  oil,  proteid,  and  carbohydrate 
(mucilage)  in  the  cake  that  renders  it  valuable  as  a  cattle  food. 
Unripe  seeds  contain  numerous  small  starch  grains,  but  the  ripe 
seeds  are  free  from  starch. 

Uses. — Linseed  is  used  externally,  in  the  form  of  crushed 
linseed,  to  convey  heat  and  moisture  to  certain  parts,  or  inter- 
nally as  a  demulcent  infusion  containing  a  large  quantity  of 
mucilage. 

Crushed  linseed,  Linum  Contusum,  B.P,,  consists  of  the 
seeds  reduced  to  a  coarse  powder  without  being  deprived  of  any 
part  of  their  constituents.  It  should,  when  mixed  with  water, 
have  a  bland,  not  pungent  or  rancid  odour.  Many  cruciferous 
seeds,  if  present,  would  yield  a  pungent  odour,  whilst  stale 
crushed  linseed  becomes  rancid.  It  should  yield  not  less  than 
30  per  cent,  of  oil,  indicating  the  absence  of  ground  cake  left 
after  removal  of  part  of  the  oil.      It  should  not  give  the 
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characteristic  reactions  with  the  tests  for  starch,  nor  leave, 
when  incinerated,  more  than  5  per  cent,  of  ash  (absence  of 
added  starch  and  undue  proportion  of  mineral  matter). 


COLA  SEEDS 
(Semina  Colse) 

Source  &C. — Cola  seeds,  sometimes  called  Cola  or  Kola  nuts, 
Gooroo  nuts,  or  Bissy  nuts,  are  obtained  from  Cola  acuminata, 
Schott  and  Endl.  (N.O.  Sterculiacece),  a  large  and  handsome 
tree  resembling  in  habit  the  Spanish  chestnut.  It  is  a  native 
of  tropical  Africa,  but  is  cultivated  in  other  tropical  countries, 
such  as  the  West  Indies,  Brazil,  Java,  &c.,  our  supplies  being 
derived  either  from  the  west  coast  of  Africa  or  from  the  West 
Indies. 

The  woody  capsular  fruit  of  the  tree  contains  from  five  to 
fifteen  large  white  or  crimson  seeds  which  are  removed  and 
deprived  of  their  seed-coats,  the  kernels  only  being  used. 
These  are  chewed  whilst  still  fresh,  either  before  or  after 
germination,  and  have  been  highly  valued  by  the  negroes  for 
many  centuries  for  their  stimulating  properties,  in  which  they 
resemble  tea,  coffee,  cocoa,  &c. 

Large  quantities  of  the  seeds  are  collected  and  consumed 
by  the  natives,  who  also  carry  on  a  considerable  trade  in  them. 
Packed  in  baskets  with  the  leaves  of  the  cola  tree  they  can  be 
kept  fresh,  and  in  this  state  are  brought  chiefly  to  Timbuctoo, 
whence  they  are  distributed  to  other  parts  of  Africa.  They 
are  also  occasionally  exported  in  this  state,  but  more  commonly 
the  kernels  are  separated  into  the  two  large  fleshy  cotyledons 
and  dried,  during  which  the  white  or  crimson  colour  changes 
to  a  dull  reddish  brown. 

Description.— Dried  cola  seeds,  as  commonly  seen  in  this 
country,  consist  of  the  kernels  only  of  the  seeds,  entire  if  they 
are  of  small  size,  but  separated  into  the  two  cotyledons  if 
large.  Externally,  they  have  a  dull  dark-brown  or  reddish- 
brown  colour;  internally  they  are  usually  somewhat  paler. 
They  are  hard  and  soHd,  and  exhibit,  when  cut,  no  particular 
structure.  They  vary  in  length  from  about  |  inch  to  2 
inches,  and  are  rather  less  in  breadth  and  in  thickness.  ^In 
shape,  too,  they  exhibit  considerable  differences,  hem- 
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quently  Hat  on  one  side  and  curved  on  the  other,  or  wedge- 
shaped  (Hke  a  Brazil  nut)  or  irre^uilarly  six-sided. 

A  shallow  furrow  encircles  the  kernel,  dividing  it  nito  two 
cotyledons ;  transverse  to  this  furrow  at  one  end  of  the  seed  a 
distinct  cleft  may  be  found,  partially  separating  each  coty- 
ledon into  two  portions.  Complete  kernels  may  easily  be 
separated  into  their  constituent  cotyledons,  and  the  small 
radicle  will  be  found  towards  the  bottom  of  this  transverse 
cleft. 

The  seed  is  said  to  contain  occasionally  three  or  even  four 
cotyledons ;  this  is,  however,  by  no  means  the  rule. 

Fresh  cola  seeds  have  a  bitterish  astringent  taste,  which 
is  scarcely  perceptible  in  the  dry  seed ;  the  latter  are  also 
destitute  of  any  marked  odour. 

The  student  should  observe 

(a)  The  two  large  fleshy  cotyledons  and  small  radicle, 

(b)  The  absence  of  seed-coats,  the  drug  consisting  of 

the  kernel  only. 

Constituents. — The  principal  constituent  of  cola  seeds  is 
the  alkaloid  caffeine,  of  which  they  yield  from  1  to  2  per  cent.  ; 
they  contain  also  a  little  theobromine  and  tannin,  the  latter 
yielding  by  oxidation  kola-red,  a  change  to  which  the  reddish- 
brown  colour  of  the  dried  seed  is  due. 

The  assertion  has  been  made  (Knebel,  1894)  that  the  fresh 
seeds  contain  a  glucoside,  kolanin,  which  by  the  action  of  certain 
ferments  or  of  dilute  mineral  acids  yields  caffeine,  kola-red,  and 
dextrose.  The  existence  of  kolanin  as  a  homogeneous  substance 
is,  however,  doubted  (Dieterich,  Knox,  and  Prescott) ;  it  is 
probably  a  tannate  of  caffeine  and  theobromine. 

Uses. — Cola  seeds  have  properties  similar  to  those  of  tea, 
coffee.  &c. ;  they  are  used  as  a  nerve  stimulant,  to  prevent 
fatigue  &c. 

Substitutes.— The  seeds  of  a  species  of  Cola  named  by 
M.  Coriiu  C.  Ballayi,  sent  from  the  Gaboon,  have  been  offered 
as  cola  seeds  ;  the  seed  has  six  cotyledons,  and,  as  it  contains 
very  Httle  caffeine,  should  be  rejected. 

Other  seeds  have  from  time  to  time  been  substituted  for 
cola  seeds,  but  the  genuine  are  easily  distinguished  by  the 
characters  given. 
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COCOA  SEEDS 
(Semina  Theobromatisj 

Source  &c.— The  cocoa  tree,  Theobroma  Cacao,  Linn.  (N.O. 
Sterculiaceoi),  is  a  native  of  tropical  Amerdca,  and  is  cultivated 
there  as  well  as  in  other  tropical  countries,  such  as  Java,  Geijlon, 
the  West  Indies,  &c. 

The  seeds  had  without  doubt  long  been  an  important  article 
of  diet  to  the  Mexicans  when  they  were  conquered  by  the 
Spaniards.  Their  use  soon  spread  to  Spain  and  thence  over 
Europe. 

The  flowers  of  this  tree  are  small,  and  spring  directly  from 
the  trunk ;  they  are  succeeded  by  large  orange  or  deep  red 
fruits  of  the  shape  of  a  small  pointed  vegetable  marrow  and 
some  6  or  8  inches  in  length.  Each  fruit  contains  about  forty 
or  fifty  nearly  colourless  fleshy  seeds  embedded  in  a  scanty 
mucilaginous  pulp.  The  seeds  are  separated  and  packed  in 
boxes,  in  which  they  undergo  a  process  of  fermentation,  con- 
siderable heat  being  developed  ;  they  are  then  dried  in  the  sun. 
During  these  processes  the  seeds  acquire  a  reddish-brown 
colour,  and  the  taste,  which  at  first  is  astringent  and  bitter, 
becomes  mild  and  oily. 

Sometimes  the  seeds  are  simply  freed  from  the  pulp  and 
dried  in  the  sun  ;  they  have  then  a  more  astringent  and  bitter 
taste  and  are  less  valuable. 

Descpiption. — Cocoa  seeds,  as  they  occur  in  commerce,  are 
about  an  inch  in  length  and  of  a  flattened-ovoid  shape.  The 
seed-coat  is  reddish-  or  chocolate-brown  in  colour,  thin  and 
brittle.  It  can  easily  be  separated  from  the  kernel,  which 
consists  mainly  of  two  irregularly  folded,  chocolate-coloured 
cotyledons ;  the  latter  are  so  brittle  that  they  easily  separate 
into  small  angular  fragments  (cocoa  nibs  of  commerce)  which 
have  a  mild,  agreeable  oily  taste. 

Constituents.— Both  the  kernels  and  the  shells  contain  the 
alkaloid  theobromine,  the  former  yielding  as  much  as  2  per 
cent.,  the  latter  about  1  per  cent.  The  kernels  contain,  further, 
about  half  their  weight  of  solid  fat,  which  is  obtained  as  a  bye- 
product  in  the  manufacture  of  cocoa  essences  and  chocolate  by 
submitting  the  heated  seeds  to  strong  pressure.  It  is  official 
in  the  British  Pharmacopoeia  under  the  name  of  Oleum  Theo- 
bromatis. 


COCOA 


Uses.— Cocoa  is  largely  used  as  a  more  nutritious  ai 
stimulating  beverage  than  tea  or  coffee.  Its  principal 
constituent,  theobromine,  has  an  action  similar  to,  but  s 


than,  that  of  caffeine. 


GUARANA 


(Pasta  Guarana) 


Source  &c.— The  drug  known  as  guarana  is  prepared  from 
the  Heeds  oi  Pau.llinlaCu2Xina,B..B.  &  K.  (N.O.  Sapindacea;), 
an  elegant  climbing  shrub  indigenous  to  and  common  in  Brazil 
and  TJnicjuaij.  The  difficulty  of  collecting  the  seeds  from  the 
wild  plants,  which  though  common  are  not  easily  accessible,  has 
apparently  led  to  their  cultivation.  They  are  planted  as  vines 
are  in  a  vineyard  and  trained  to  poles  like  hops.  When  the 
pods  open  to  discharge  the  ripe  seeds  they  are  collected,  and 
the  seeds,  which  resemble  small  horse-chestnuts  in  shape  and 
colour,  are  separated  by  shelling.  They  are  first  washed  and 
then  roasted  to  loosen  them  from  a  papery  shell,  from  which 
they  are  freed  by  beating.  The  broken  kernels  are  made  into 
a  dough  with  water ;  this  is  then  divided  into  masses  of 
varying  size  and  shape,  which  are  finally  dried  at  a  gentle  heat 
by  means  of  a  slow  fire.  From  the  hard  mass  thus  obtained 
portions  are  grated  off  with  a  large  file  and  served  in  glasses 
of  water,  forming  a  refreshing  drink. 

Description. — Guarana  commonl}^  appears  on  the  market 
in  the  form  of  extremely  hard,  heavy,  sausage-shaped  masses, 
varying  from  4  to  12  inches  in  length  and  from  1  to  1^  inch 
in  thickness.  The  outer  surface  is  dark  chocolate  brown  in 
colour,  and  would  be  smooth  and  uniform  were  it  not  that 
small  angular  fragments,  often  of  lighter  colour  than  the  rest, 
project  slightly ;  these  fragments  are  evidently  the  larger 
pieces  of  the  broken  seed.  The  fractured  surface,  smoothed 
with  a  knife,  is  reddish  in  colour,  and  exhibits,  like  the  outer 
surface,  small  paler  irregular  fragments  embedded  in  a  darker 
reddish  mass,  but  no  definite  structure  is  discernible.  The 
powder,  in  which  form  the  drug  is  administered,  is  of  a  pale 
red  colour;  it  has  a  scarcely  perceptible  odour  and  slightly 
astringent  bitter  taste. 
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The  student  should  observe 

(a)  The  extremely  hard  heavy  masses  in  which  the  drug 

occurs, 

(b)  The  presence  of  sinall  fragments  embedded  in  them. 

Constituents. — Guarana  contains  from  2'5  to  nearly  5  per 
cent,  of  caffeine,  together  with  a  little  tannin  (catechu-tannic 
acid).  There  is  abundance  of  starch  present  also,  but  only  a 
little  fat. 

Adulteration. — The  detection  of  foreign  substances  in  such 
a  drug  as  guarana  is  attended  with  considerable  difficulty. 
The  amount  of  caffeine  should  not  be  less  than  2-5  per  cent. 
Microscopical  examination  has  shown  the  presence  of  the  seed- 
coats,  which  therefore  are  only  imperfectly  separated,  and 
frequently  of  foreign  starches  ;  the  latter,  according  to  Schiir 
(1897),  are  regularly  present.  Thorns  (1894)  found  in  guarana 
8-63  per  cent,  of  moisture,  1-68  per  cent,  of  ash,  and  2-68  per 
cent,  of  caffeine,  the  seeds  themselves  yielding  closely  con- 
cordant figures. 

Uses  &C. — Guarana  is  employed  as  a  nervine  stimulant  in 
the  same  way  that  tea  and  coffee  are,  and  produces  similar 
effects.    It  has  been  long  in  common  use  in  Brazil. 


TONCO  BEANS 
(Semina  Tonco) 

Source  &C. — Tonco  or,  as  they  are  sometimes  called,  tonka 
or  tonquin  beans  are  the  seeds  of  two  species  of  Dipteryx  (N.O. 
Legu7ninosce),  yiz.  D.  odorata,  Willdenow,  and  D.  oppositifolia, 
Willdenow,  both  trees  of  considerable  size,  the  former  a  native 
of  Guiana,  the  latter  of  Brazil. 

The  tree  produces  an  indehiscent  drupaceous  fruit  about 
the  size  of  an  egg,  with  a  fibrous  pericarp  containing  a  single 
seed ;  these  are  separated  when  ripe,  and  dried.  Sometnnes 
they  are  placed  upon  the  market  without  further  treatment,  but 
large  quantities  are  brought  from  South  America  to  Trundad. 
where  they  are  prepared  for  the  European  and  American 
markets.  This  preparation  consists  in  steeping  them  m  rum 
and  spreading  them  on  floors  to  a  depth  of  9  or  12  mches,  by 
which  a  white  crystalline  crust  is  produced  on  the  surface  of 
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the  seeds  Two  varieties  of  seeds  are  therefore  to  be  found  ia 
comn!ert,  vi..  «itl>  and  without  a  crystaUine  crust,  the  tor.ner 

hpi'iu'  (listiii'Miished  as  '  frosted. 

Descr  pt^n.-Tcnco  beans  closely  resemble  a  Jordan 
aln^onf  n  !L  and  shape  ;  they  are  usually  rather  longer, 
av  r  n,  from  H  to  H  inch  in  length,  and  difler  from  he 
almoiKl  m  having  a  very  dark,  nearly  black,  coarsely  wnnkled 
surface  which,  in  the  frosted  seeds,  is 
covered  with  minute  whitish  crjstals. 
The  beans  are  rounded  at  one  extremity, 
but  terminate  at  the  other  in  a  broad  fiat 
point,  just  below  which  on  the  obtuse 
margin  of  the  seed  the  micropyle  may 
easily  be  discerned  as  a  brownish  scar. 
Internally  they  are  dark  yellow,  yellowish 
brown,  or  nearly  black,  and  consist  of  two 
large  oily  cotyledons,  without  endosperm, 
enclosing  a  plumule  with  two  folded  leaves 
and  a  short  thick  radicle  directed  towards 
the  micropyle,  which  is  situated  on  the 
flattened  extremity  of  the  seed  near  the 
hilum. 

Tonco  beans  have  a  powerful  and 
agreeably  fragrant  odour  and  an  aromatic 
pungent  taste. 

Constituents. — The  seeds  owe  their 
fragrance  to  a  crystalline  substance,  coumarin,  of  which  they 
may  contain  as  much  as  3  per  cent.  It  is  this  body  that  in 
the  frosted  seeds  has  been  induced  to  crystallise  on  their 
surface  and  thus  imparts  to  them  their  frosted  appearance.  It 
has  been  isolated  from  a  variety  of  plants  belonging  not  only 
to  Leguminosse,  but  several  other  natural  orders,  especially 
Graminese  and  Orchideae.  Cherry  wood  {Primus  Mahaleb, 
Linn.),  woodruff  {Asperula  odorata,  Linn.),  and  melilot 
{Melilotus  officinalis,  Desv.)  owe  their  pleasant  aroma  to  this 
sul^stance. 

Uses. — Tonco  beans  find  their  principal  use  in  perfumery  ; 
they  are  frequently  mixed  with  vanilla  beans  in  the  preparation 
of  extract  of  vanilla. 


Fig.  04.  -Tonco  Bean. 
Fruit  cut  vertically, 
showing  the  seed. 
(Planchon  and  Collin.) 
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CALABAR  BEANS 

(Semina  Physostigmatis) 

Source  &C. — Calabar  beans  are  the  ripe  seeds  of  Physostignia 
venenosum,  Balfour  (N.O.  Leguminosce),  a  woody  climbing 
plant  indigenous  to  the  west  coast  of  Africa,  especially  near  the 
mouths  of  the  Old  Calabar  and  Niger  rivers.  It  ascends  trees 
and,  drooping  down,  bears  pendulous  racemes  of  flowers. 
These  are  succeeded  by  legumes  about  6  or  7  inches  in  length, 
in  each  of  which  two  or  three  large  seeds  are  contained. 
Calabar  beans  have  long  been  used  on  the  west  coast  of  Africa 
as  a  test  to  demonstrate  the  guilt  or  confirm  the  innocence  of 
suspected  criminals  or  witches.  The  accused  was  compelled  to 
swallow  the  crushed  seeds  mixed  with  water :  if  he  succumbed 
to  the  poison,  his  guilt  was  considered  proved  ;  hence  they  were 
termed  '  ordeal '  beans.  They  became  known  in  England  in 
1840  ;  their  power  of  contracting  the  pupil  of  the  eye  was  dis- 
covered by  Praser  in  1862. 


Fig.  G5.— Calabar  Beau.  A,  side  view,  showing  the  sub-ieniform 
shape.  B,  edge,  showing  the  long  liilum.  C,  Seed  split  open, 
showing  the  concave  cotyledons.  (Maisch.) 

Description.— Calabar  beans  are  dark  reddish  brown  or 
chocolate  brown  in  colour  and  of  considerable  size,  averagmg 
about  1  inch  in  length,  f  inch  in  breadth,  and  i  inch 
in  thickness.  They  are  usually  oblong-reniform  in  shape, 
being  nearly  flat  or  only  sHghtly  convex  on  one  side,  but 
boldly  curved  on  the  other.  Along  nearly  the  entire  length  of 
the  curved  side,  and  passing  completely  round  one  end  of 
the  seed,  runs  a  broad  deep  groove,  the  lips  of  which  are 
thickened  and  paler  m  colour,  and  the  bottom  of  which  is 
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black  :uul  bears  a  distinct  fine  brown  furrow  in  its  centm 
T  s  deep  groove  is  the  hiluni.  and  in  it  may  frequently  be 
found  portions  of  a  white  papery  funiculus;  at  one  end  a 
minute  depression  (the  micropyle)  can  be  detected. 

The  outer  seed-coat  (testa)  is  hard  and  thick,  and  appears 
nearly  smooth  to  the  naked  eye,  but  under  the  lens  is  seen  to 
be  rather  rou^h.  After  the  seeds  have  been  well  soaked  in 
water  they  can  easily  be  split  longitudinally,  and  exhibit  then 
two  firm  white  starchy  cotyledons,  which  are  curved  so  as  to 
include  between  them  a  larger  lenticular  cavity  filled  with  air  ; 
this  enables  the  seed  to  fioat  when  thrown  on  the  surface  ot 
water.  Near  the  micropyle  is  the  small  white  radicle  attached 
to  one  of  the  cotyledons ;  there  is  no  endosperm. 

The  seeds  have  no  marked  odour  or  taste  beyond  those  of 
an  ordinary  bean  ;  they  are  nevertheless 
extremely  poisonous. 

The  student  should  observe 

(a)  The  reniform  (not  cylindrical) 

shape,  and  the  hiliim passing 
round  one  end  of  the  seed, 

(b)  The   loh'ite    cotyledons  and 

small  radicle  directed  to- 
wards the  micropyle. 

Constituents. — Calabar  beans  con- 

,   •  1,  /A  or  J- N     Fig.   66.— Seed   of  Physo- 

tam  a  small  proportion  (0-25  per  cent.)  cylhidrospei-mum, 

of  a  crystalline  alkaloid,  physostigmine        showing    the  shorter 

(also  called  eserine,  from  '  esere,'  the  (Maisch.) 

native  name  for  the  bean)  ;  it  is  present  in  the  cotyledons  only, 

the  seed-coats  being  free  from  it. 

Three  other  alkaloids  of  minor  importance  have  been 
reported  as  constituents  of  the  Calabar  bean,  viz.  calabarine 
(Hartnack  and  Witkowski,  1876),  eseridine  (Eber,  1888), 
eseramine  (Ehrenberg,  1894). 

Substitutes. — The  only  substitute  bearing  any  resemblance 
to  the  Calabar  bean  is  the  seed  of  P.  cylindrospermum.  Holmes, 
which  was  imported  in  1879.  The  seeds  are,  as  the  specific 
name  of  the  plant  indicates,  nearly  cylindrical  (instead  of  sub- 
reniform),  and  the  hilum  is  shorter  ;  they  are  said  to  contain 
physostigmine.  Other  seeds,  such  as  those  of  Miicuna  urens, 
DC.  (horse-eye  beans)  and  of  Entada  scandcns,  Benth.,  are 
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occasionally  offered  as  Calabar  beans,  for  which,  however  it 
would  be  impossible  to  mistake  them. 

Uses.— Calabar  beans  are  chiefly  used  as  a  source  of  the 
alkaloid  physostigmme,  which  is  much  employed  to  produce 
contraction  of  the  pupil  of  the  eye. 
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FCENUGREEK  SEEDS 
(Semina  Foeni-grseci) 

Source  &C.— Foenugreek,  Trigonella  Fcemim-gr cecum,  Linn. 
(N.O.  Leguminosa),  is  an  annual  herb  indigenous  to  the 
countries  bordering  on  the  eastern  shores  of  the  Mediterranean 
and  largely  cultivated  in  India,  Egypt,  and  Morocco.  It  was 
w^ell  known  to  the  ancients,  who  used  the  herb  as  cattle  fodder 

and  employed  the  seeds  medicinally. 
Even  the  modern  Egyptians  roast  and 
eat  the  seeds,  whilst  in  India  the  young 
shoots  form  a  favourite  vegetable.  In 
England  the  seeds  are  chiefly  used  in 
veterinary  practice.  They  are  contained 
in  long,  narrow,  sickle-shaped  pods, 
from  which  they  are  separated,  when 
ripe,  by  thrashing.  Our  supplies  are 
derived  chiefly  from  Mogadore  and 
Bombay. 

Description. — Foenugreek  seeds  are 
small  and  hard,  and  although  they  vary 
somewhat  in  colour  they  are  usually 
brownish-yellow.  The  average  length 
of  well-developed  seeds  is  about  -j^  inch, 
and  they  are  about  half  as  wide  as  they 
are  long.  They  are  flattened  and  have 
a  very  characteristic  rhomboidal  outline. 
Nearly  in  the  centre  of  one  of  the  long 
narrow  sides  is  a  small  depression  in 
which  both  hilum  and  micropjde  are  situated,  the  former  being 
distinctly  visible  as  a  whitish  point ;  this  depression  is  continued 
in  the  form  of  a  furrow  running  diagonally  across  part  of  each 
of  the  adjoining  sides,  thus  dividing  the  seed  into  two  unequal 
lobes.    If  the  seed  is  cut  in  a  direction  transverse  to  the  side  in 


Fio.  67.— Fcenugieek  seed. 
A,  vertical  section,  show- 
ing the  radicle,  one  of 
the  cotyledons,  and 
hilum,  11.  B,  transverse 
section,  showing  the 
radicle,  r ;  both  cotyle- 
dons, c ;  and  endosperm, 
e.  Magnified.  (Moeller.) 
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which  the  li.lum  lies,  so  as  to  pass  through  both  lobes  of  the  seed 
(ftii  07  B)  it  will  be  found  that  the  larger  lobe  contains  two  ac- 
cumbent  cotyledons-the  smaller,  the  radicle ;  both  are  yellowish 
in  colour  and  surrounded  by  a  darker,  horny  translucent  endo- 
sperm which  also  separates  the  radicle  from  the  cotyledons. 
Soaked  in  water  the  endosperm  swells  and  yields  mucilage  to 
the  surrounding  liquid.  Entire  seeds  macerated  in  warm  water 
burst  their  seed-coats  by  the  swelling  of  the  mucilage,  and 
disclose  the  structure  of  the  seed.    (Compare  fig.  67,  A.) 

The  odour  of  fccnugreek,  especially  if  powdered,  is  strong 
and  characteristic ;  the  taste  is  disagreeable. 

The  student  should  observe 
(a)  The  characteristic  shape, 

(6)  The  cotyledons,  radicle,  and  endosperm  (in  transverse 

section) , 
(c)  The  characteristic  odour. 

Constituents.— Foenugreek  contains  28  per  cent,  of 
•mucilage,  which  resides  in  the  endosperm,  not,  as  in  the  case 
of  mustard  and  linseed,  in  the  seed-coats.  It  contains,  further, 
about  22  per  cent,  of  proteids,  6  per  cent,  of  fixed  oil,  and  two 
alkaloids,  trigonelline  and  choline,  the  latter  being  a  frequent 
constituent  of  both  animal  and  vegetable  substances. 

Uses. — The  seeds  are  now  chiefly  used  in  veterinary 
medicine. 


SWEET  ALMONDS 
(Amygdala  Dulcis) 

Source  &c. — The  sweet  almond  is  the  seed  of  the  sweet 
almond  tree,  Prunus  Amygdalus,  Stokes,  var.  dulcis,  Baillon 
(N.O.  EosacecB).  The  tree  is  a  native  probably  of  Persia  and 
Asia  Minor,  but  is  cultivated  in  all  the  countries  that  border  on 
the  Mediterranean,  and  produces  ripe  fruit  even  in  the  south 
of  England.  The  seeds — almonds — as  well  as  the  oil  pressed 
from  them,  were  well  known  in  Greece  and  Italj'  long  before 
the  Christian  era ;  during  the  middle  ages  they  became  an 
important  article  of  commerce  in  Central  Europe. 

The  almond  tree  produces  in  early  spring  handsome  pink 
flowers,  which  are  succeeded  by  green  velvety  drupaceous  fruits 
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about  the  size  of  a  phim,  but  differing  from  it  in  possessing  a 
firm,  felt-Hke  mesocarp.  As  the  fruit  ripens  the  mesocarp 
gradually  dries,  splits,  and  fahs  away  (or  is  easily  removed), 
carrying  the  thin  epicarp  with  it,  and  leaving  the  seed  enclosed 
in  the  endocarp  or  shell  attached  to  the  tree.  Sometimes 
almonds  are  exported  enclosed  in  their  endocarps  (almonds  in 
the  shell),  but  more  frequently  the  shells  are  broken  and  the 
seeds  alone  exported. 

Sicily  and  southern  Italy  are  the  chief  almond-producing 
countries.  Spain,  Portugal,  and  the  south  of  France  also 
export  considerable  quantities. 

Description.— The  endocarp  or  shell  of  the  almond  is 
yellowish  buff  in  colour  and  flattened-ovoid  in  shape,  the  outer 

surface  being  usually  pitted 
with  small  holes  ;  frequently 
it  has  a  more  or  less  fibrous 
nature.  Sometimes  it  is 
thin  and  friable  (soft-shell 
almonds),  sometimes  ex- 
tremely hard  and  woodj^ 
(hard-shell  almonds).  The 
varies  a  little  in  shape 
to  the  variety, 
almonds  being 
rather  broadly  ovoid,  whilst 
Jordan  almonds,  the  only 
official  variety,  are  longer  and 
narrower.  Both  varieties  are 
rounded  at  one  end,  pointed  at  the  other,  and  covered  with  a 
thin,  brown,  scurfy  seed-coat.  The  hilum  is  long,  and  situated 
on  the  acute  edge  of  the  seed  near  the  pointed  end  ;  the  raphe 
is  distinguishable  as  a  dark  line  running  from  the  hilum  to 
the  broad  end  of  the  seed,  where  it  terminates  in  a  dark  spot, 
the  chalaza,  from  which  a  number  of  veins  radiate. 

After  maceration  in  M-ater  the  thin  seed-coat  is  easily 
separated  ;  the  kernel  consists  of  two  large  plano-convex  oity 
cotyledons,  enclosing  a  small  plumule  and  radicle.  The  seed  is 
exalbuminous,  there  being  no  endosperm.  Sweet  almonds 
have  a  bland  nutty  taste,  and  yield,  when  triturated  with  water, 
a  white  emulsion  that  is  destitute  of  any  marked  odour.  The 
latter  character  is  important,  as  it  is  the  only  definite  one 


seed 


according 
Valencia 


Fig.  68. — ^Alniond.  a,  Sweet  Almond  ; 
h,  .same,  cut  longitudinally,  c,  Bitter 
Almond ;  d,  same,  cut  transversely. 
Natural  size.  (Holmes.) 
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by  which  the  sweet  ahnoiid  eaii  be  readily  distinguished  fn.ni 

the  bitter. 

The  student  sh(nild  observe 

(a)  The  elongated  shape  of  the  Jordan  almond, 
ih)  The   //////    seed-coats   mid    tiru  cotyledons  without 
endosperm, 

(c)  The  bland  taste  and  odour  (of  the  emulsion). 

Constituents.  — Sweet  almonds  contain  about  half  their 
weight  of  a  hhmd  fixed  oil,  which  can  be  obtained  by  pressing 
the  seeds,  and  about  '20  per  cent,  of  proteids,  amongst  which  is 
included  an  enzyme  ferment,  emulsin. 

Uses.— Sweet  almonds  are  demulcent  and  nutritive.  They 
do  not  contain  starch,  and  have  therefore  been  used  for  the 
preparation  of  a  nutritive  food  for  diabetic  patients,  to  whom 
starchy  foods  are  forbidden. 

BITTER  ALMONDS 
(Amygdala  Amara) 

Source  &c. — The  bitter  'almond  tree  (Primus  Amygdalus, 
Stokes,  var.  amara,  Baillon)  is  indistinguishable  from  the 
sweet  by.  any  permanent  botanical  character,  and  enjoys  the 
same  geographical  distribution,  although  it  is  not  cultivated  to 
so  large  an  extent.  It  is  remarkable  therefore  that  the  seeds — 
bitter  almonds — should  invariably  contain  a  constituent — amyg- 
dalin — that  is  never  present  in  the  seed  of  the  sweet  almond 
tree.  The  poisonous  properties  of  the  water  distilled  from  the 
bitter  almond  (and  the  cherry-laurel  leaf),  due  to  the  presence 
and  subsequent  decomposition  of  the  amygdalin,  have  long  been 
knowTi  ;  it  was  the  discovery  of  hydrocyanic  acid  in  it  that  led 
to  the  recognition  of  the  poisonous  nature  of  this  acid,  which, 
curiously  enough,  had  up  till  then  (1802)  escaped  observation. 

Bitter  almonds  are  imported  chiefly  from  northern  A  frica, 
from  Sicih/,  and  the  soutJi  of  France. 

Description.— In  form  and  appearance  bitter  almonds 
closely  resemble  the  sweet,  especially  the  Valencia,  but  they  are 
usually  smaller  and  less  regular.  They  have,  however,  a  bitter 
taste,  and  yield  with  water  an  emulsion  easily  distinguished 
from  that  of  the  sweet  almond  by  its  characteristic  odour. 

Constituents. —Bitter  ahnonds  resemble  the  sweet  in  con- 
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tainiug  both  a  bland  fixed  oil  and  proteids,i\\e  former  of  which 
is  obtained  by  subjecting  the  seeds  to  heavj'  pressure.  But  they 
differ  essentially  from  the  sweet  in  containing  a  colourless 
crystalline  glucoside,  amygdalin,  of  which  the  sweet  are 
entirely  destitute.  This  substance  is  left  in  the  cake  obtained 
after  the  oil  has  been  expressed,  and  can  be  extracted  from  it 
by  digestion  with  alcohol.  It  is  tasteless  and  odourless,  but 
when  an  aqueous  solution  is  mixed  with  an  emulsion  of  sweet 
almonds  a  characteristic  odour  due  to  the  presence  of  hydro- 
cyanic acid  and  benzaldehyde  becomes  at  once  perceptible. 
These  substances  are  produced  by  a  decomposition  of  the 
amygdalin  that  may  be  represented  by  the  following  equation  : 

C2oH,;NO,,  +  2H.,0  =  aCeH.aO,;  +  C^HgO  +  HCN 

Amygdaliu  Dextrose      Benzaldehyde  Hydrocyanic  acid 

This  change  is  effected  by  an  enzyme  ferment — emulsin— con- 
tained in  the  almond.  The  same  ferment  is  also  contained  in 
the  bitter  almond  itself,  but,  being  localised  in  particular  cells  of 
the  seed,  is  unable  to  act  upon  the  amygdalin  until  the  seeds  are 
crushed  and  water  added.  When  therefore  bitter  almonds,  or 
the  cake  left  after  the  oil  has  been  expressed,  are  crushed  and 
mixed  with  water,  the  characteristic  odours  of  benzaldehyde  and 
hydrocyanic  acid  are  developed.  If,  after  standing  a  few  hours, 
the  mixture  is  subjected  to-  distillation,  an  oily  liquid  of  strong 
bitter-almond  odour  is  obtained,  together  with  a  quantity  of 
watery  distillate;  the  oil  is  volatile  or  essential  oil  of  bitter 
almonds,  and  consists  of  benzaldehyde  and  hydrocyanic  acid, 
partly  in  the  free  state  and  partly  combined  as  benzaldehyde- 
cyanhydrin.  It  is,  of  course,  extremely  poisonous,  on  account 
of  the  hydrocyanic  acid  it  contains.  From  this  it  can  be  freed 
by  shaking  it  with  milk  of  lime  ;  all  the  hydrocyanic  acid,  both 
free  and  combined,  forms  calcium  cyanide.  The  addition  of 
ferrous  sulphate  then  converts  the  cyanide  into  ferrous  ferro- 
cyanide  (Prussian  blue),  and  the  oil  can  be  obtained  free  from 
hydrocyanic  acid  by  redistilling  in  a  current  of  steam.  No 
benzaldehyde  or  hydrocyanic  acid  is  developed  by  the  sweet 
almond,  because  it  contains  no  amygdalin. 

Bitter  almonds  yield  on  an  average  0-87  per  cent,  of  volatile 
oil  and  0-25  per  cent,  of  hydrocyanic  acid. 

Many  other  rosaceous  plants  contain  amygdalm,  such  as  the 
peach,  apricot,  plum,  &c.,  various  species  of  Sorhus,  Crataegus, 
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.^•c,  not  only  in  the  seed,  but  also  in  tlic  youiif,'  shoots  and 
flowt'r-buds. 

Aniyf,'dalin  is  closely  allied  to,  hut  not  identical  with,  lauro 
cerasin!  and  is  also  distinct  from  a  similar  glucoside  that  occui-s 
in  the  hark  of  Pruniis  serutina,  Ehrh. 

Uses.— J^itter  almonds  are  sedative,  but  as  the  poisonous 
hydrocyanic  acid  yielded  by  them  varies  in  quantity  they  are 
unreliable.  They  are  also  employed  for  flavonrinf(,  but  they 
should  for  a  similar  reason  be  used  with  caution. 


STROPHANTHUS  SEEDS 
(Semina  Stroplianthi) 

Source  &c. — The  official  strophanthus  seeds  are  obtained 
from  Strophanthus  Koiiihe,  Oliver  (N.O.  ApocynacccB) ,  a  climb- 
ing plant  of  considerable  size,  indigenous  to  eastern  tropical 
Africa,  notably  the  valley  of  the  Shire  river,  the  Nyanza 
district,  and  the  Kombe  country.  An  extract  prepared  from 
them  (and  possibly  other  species  of  strophanthus)  is  used  in 
Africa  as  an  arrow  j)oison,  specimens  of  which  were  sent  to 
England  in  1861-64  and  recognised  by  Sharpey  (1862)  to 
contain  a  cardiac  poison.  The  seeds  were  examined  by  Eraser 
(1885),  who  isolated  the  active  principle  strophanthin,  and 
subsequently  recommended  the  seeds  as  a  substitute  for  fox- 
glove. 

The  fruit  of  the  plant  consists  of  two  follicles  about  \-l 
inches  in  length  and  1  inch  in  breadth,  sHghtly  narrowed  at  the 
base  and  tapering  at  the  apex.  Each  foUicle  contains,  closely 
packed  together,  a  large  number  of  seeds  provided  with  long 
awns.  The  fruits  are  collected  when  ripe,  and  are  sometimes 
exported  after  having  been  freed  from  their  epicarp  and  fleshy 
mesocarp.  More  commonly  the  seeds,  separated  from  the  fruits 
and  deprived  of  their  awns,  are  sent  into  commerce,  beinij 
exported  chiefly  from  Somba,  Quilimane,  Inhambane.  and  other 
east  African  ports. 

Description. — These  very  beautiful  seeds  are  remarkal)le 
for  the  long  plumose  awn  of  white  silky  hairs  that  is  attached 
to  them.  The  integuments  of  the  seed  are  prolonged  at  the 
apex  to  a  slender  brittle  extension,  which  is  terminated  bv  a 
handsome   feathery  tuft  of    hairs  about  '2  inches  long  and 
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the  same  in  breadth,  the  entire  seed  measuring  about  3^ 
to  4^  inches  in  lengtli.  These  awns  are  conmionly  removed 
before  the  seeds  are  exported,  and  commercial  seeds  measure 
only  from  i  to  f  inch  in  length,  and  about  i  inch  in 
breadth.  They  are  of  an  elongated  oval  shape,  acuminate 
towards  the  apex,  and  narrowed  towards  the  base,  which  is 
obtuse.  They  are  flattened  and  provided  on  one  side  with  a 
ridge  running  from  the  centre  to  the  apex  of  the  seed,  and 
terminating  in  a  broken  point  left  by  the  removal  of  the  awn. 
In  colour  they  vary  from  greyish  green  to  fawn  ;  they  are 
covered  with  silky  appressed  hairs  that  impart  to  them  a  con- 
spicuous sheen. 

The  seeds  break  easily;  the  transverse  section  exhibits  a 
white  oily  kernel  consisting  of  two  straight  cotyledons  sur- 
rounded by  a  narrow  endosperm.  The  odour  of  the  crushed 
seed  is  characteristic,  though  not  very  powerful ;  the  taste  is- 
intensely  bitter. 

The  student  should  observe 

(a)  The  colour  of  the  seed  and  the  silkij  hairs, 

(b)  The  straight  cotyledons  and  narrow  endosjyerm, 

(c)  The  green  colour  produced  when  a  section  is  touched 

icith  strong  sulphuric  acid  (see  below). 

Constituents.— The  active  constituent  of  strophanthus  seeds 
is  the  glucoside  strophanthin,  of  which  they  are  said  to  contain 
about  3'0  per  cent.  This  substance  is  present  in  the  endo- 
sperm, and  frequently  also  in  the  cotyledons,  and  may  be 
detected  by  the  green  colour  which  it  yields  in  contact  with 
strong  sulphuric  acid,  a  reaction  which  is  observable  when  a 
section  of  the  seed  is  moistened  with  the  acid,  and  serves  as 
a  distinguishing  feature  of  the  official  seeds. 

The  seeds  contain,  in  addition,  about  30  per  cent,  of  fixed 

oil. 

Although  strophanthin  has  been  the  subject  of  numerous 
investigations,  its  composition  and  properties  are  not  yet 
accurately  known. 

Uses. — Strophanthus  is  closely  allied  to  digitalis  in  its 
action,  and  is  used  as  a  cardiac  stimulant  and  diuretic  in  the 
same  class  of  cases.  It  is  a  powerful  and  valuable  remedy  that 
has  been  employed  in  cases  where  digitalis  has  failed  or  dis- 
agreed. 
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Substitutes.-Tlu.  oiricial  stropliaiithus  have  occasionally 
been  nux.ul  with  or  replace.!  by  the  following,  which  resemble 
them  more  or  less  closely. 

1  Strophanthus  luspiclu.s,  J).C.~Tliese  have  a  distinc  y 
brown  colour,  and  bear  but  few  brownish  hairs,  that  are  usually 
short  The  seed  does  not  therefore  possess  the  sheen  that 
characterises  the  official  seed.  With  sulphuric  acid  they  yield  a 
oreen  colour.    They  are  imported  from  West  Africa. 

2  Strophanthus  sp.,  White  or  Woolly  Strophantlms.— Ihe 
seeds  are,  as  their  names  indicate,  covered  with  white  hairs 
that  f^ivo  to  the  seed  an  almost  woolly  and  somewhat  glossy 
appeanince.  The  difference  in  the  colour  of  the  seed  and  the 
length  of  the  hairs  distinguishes  this  variety.  It  comes 
from  the  Gaboon,  and  gives  with  sulphuric  acid  a  reddish 
colour.  The  seeds  have  been  referred  to  S.  Nicholsom, 
Holmes. 

3.  Strophanthus  gratus,  Franchet.— The  seeds  of  this  plant 
are  brown  in  colour  and  about  the  same  size  as  the  official 
seeds  ;  they  are  easily  distinguished,  as  they  are  quite  glabrous, 
the  surface  being  minutely  pitted.  With  sulphuric  acid  both 
endosperm  and  cotyledons  assume  a  reddish  colour. 


QUINCE  SEEDS 
(Semina  Oydonise) 

Source  &c.— The  quince  is  the  fruit  oi'Pynis  Cydoniciy 
Linn.  (N.O.  Rosacea;),  a  small  tree  indigenous  to  Persia,  but 
distributed  by  cultivation  throughout  central  Europe  and 
other  warm  countries. 

The  fruit,  which  resembles  a  pear,  contains  five  carpellary 
cavities,  in  each  of  which  there  are  about  twenty  seeds  closely 
packed  in  two  vertical  rows.  These  seeds  are  separated  from 
the  ripe  fruit  and  dried,  and,  being  coated  with  mucilage,  they 
adhere  together  more  or  less  firmly. 

Description.— Quince  seeds  bear  a  general  resemblance  to 
apple  pips.  They  are  of  about  the  same  size,  and  of  a  similar 
mahogany-brown  colour.  By  the  mutual  pressure  to  which 
they  are  subjected  in  the  fruit,  quince  seeds,  however,  are  dis- 
tinctly flattened  on  the  two  larger  sides,  whilst  of  the  two 
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narrow  sides  or  edges  one  is  obtuse  and  boldly  arched,  the 
other  only  slightly  curved  and  often  provided  with  a  distinct 
acute  ridge.    They  frequently  adhere  firmly  to  one  another  in 
small  irregular  masses  or  in  two  more  or  less  regular  rows 
being  cemented  together  by  dry  mucilage,  which  is  visible  in 


Pig.  69 — Quince  seed.  A,  the  seeds  cemented  together  hy  imicilage, 
natural  size.  B,  a  single  seed,  natural  size.  C,  the  same,  softened 
in  water  and  magnified  8  diam.  D,  transverse  section  of  Ji.  E, 
portion  of  the  same,  magnified  190  diam.:  cr,  the  ej^idermis,  in  which 
the  mucilage  is  secreted  ;  v,  endosperm.  (Berg.) 

the  form  of  whitish  flakes  on  the  surface  of  the  seeds  and  in 
thai  interstices  between  them.  This  mucilage  is  derived  from 
the  cells  of  the  epidermis  of  the  seed-coat  in  which  it  is 
stored.    (Compare  fig.  69,  E.) 

The  seeds  are  pointed  at  one  end,  where  the  hilum  may  be 
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aistiiiL'uished  .IS  a  luinute  paler  spot,  and  obtuse  at  the  other 
(the  chahi/al  extremity).  Transverse  sections  throuf^h  the 
seed  which  is  rather  liard,  exhibit  two  firm  yellowish-white 
cotyledons  with  a  very  narrow  endosperm.  The  kernel  possesses 
a  taste  resend)lin-  that  of  ])itter  almonds,  but  much  faniter. 
The  seed-coats,  when  chewed,  are  simply  mucda^nnous. 
The  stud(>nt  should  observe 

(a)  The  angular  shape  of  flu;  seed, 

(b)  The  (h'l/  mucikuje  wliich  cements  them  togetlier, 

(c)  The  taste  of  the  cot ijle duns. 

Constituents.— The  principal  constituent  of  quince  seeds 
is  the  mucilage,  of  which  they  are  said  to  yield  as  much 
as  20  per  cent.  It  is  contained  in  the  cells  of  the  outer 
epidermis  of  the  seed-coat,  and  swells  and  dissolves  when  the 
seeds  are  soaked  in  water.  The  seeds  probably  also  contain  a 
small  proportion  of  amygdalin  and  of  emulsin,  or  a  ferment 
allied  to  it,  since  they  evolve  an  odour  resembhng  that  of  bitter 
almonds  when  they  are  crushed  and  mixed  witH  water. 

Uses.— Quince  seeds  have  been  employed  as  a  demulcent, 
but  are  not  now  much  used  in  this  country. 


NUX  VOMICA 
(Semina  Strychni,  Nux  Vomica) 

Source  &c. — The  nux  vomica  tree,  Strychnos  Nux-vomica, 
Linn.  (N.O.  Loganiacecc),  is  a  small  tree  mdigenous  to  India, 
where  it  is  widely  distributed,  and  occurring  also  in  Ceylon, 
Siam,  and  northern  Australia.  Notwithstanding  the  wide  dis- 
tribution of  the  tree,  and  the  poisonous  properties  of  the  seeds, 
the  Hindoos  appear  to  have  been  unaware  of  its  medicinal 
action.  It  was  introduced  into  Europe  in  the  sixteenth  century, 
but  was  not  much  used  in  medicine,  being  chiefly  emploj'ed  to 
poison  dogs,  cats,  crows,  &c. 

The  ovary  of  the  flower  is  two-celled,  with  numerous 
ovules  in  each  cell,  but  the  ripe  fruit,  which  resembles  an 
orange,  is  one-celled  and  contains  usually  from  three  to  five 
seeds  embedded  in  a  l)itter  whitish  pulp,  which  is,  in  part 
at  least,  derived  from  the  dissepiment  between  the  two  cells. 
The  seeds  are  washed  free  frf)m  iidhering  pulp  and  dried  in  the 
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sun.  They  are  exported  from  various  Indian  ports  (Madras 
Bombay,  Cochin,  Coconada,  &c.). 

Descpiption.— The  seeds  have  the  shape  of  small  discs, 
about  ;/  to  1  inch  in  diameter  and  about  ^  to  y\-  inch  thick,' 
of  an  ash-grey  or  greenish-grey  colour,  and  possessing  a 
distinct  sheen.  They  are  usually  not  quite  flat,  being  a  little 
depressed  on  one  side  and  arched  on  the  other,  or  sometimes 
irregularly  bent  so  as  to  be  less  conspicuously  disc-shaped. 


Pig.  70. — Nux  Vomica.  A,  corolla  opened,  niagnifiecl.  B,  ovary 
with  style,  magnified.  C,  ovary  cut  longitudinally,  more  highly 
magnified.  D,  ripe  fruit,  cut  transversely,  showing  seeds  ;  reduced 
to  about  one-half.  7^,  seed  entire,  natural  size:  a,  hilum ; 
b,  micropyle.  F,  the  same,  cut  vertically :  a,  endosperm ; 
b,  radicle  ;  c,  plumule.  (Luerssen.) 

They  are  covered  with  numerous  closely  appressed  hairs  radia- 
ting from  the  centre  to  the  circumference ;  to  the  presence  of 
these  hairs  is  due  the  silky  sheen  of  the  seeds.  The  edge  of 
the  seed  is  sometimes  rounded,  sometimes  acute,  according  to 
the  variety  of  seed ;  at  one  point  on  the  margin  there  is  a 
distinct  prominence  (micropyle)  from  which  a  raised  line  passes 
to  the  centre  of  the  seed.  This  line  does  not  exist  in  the  fresh 
seed,  but  makes  its  appearance  during  the  drying  ;  it  has  fre- 
quently been  mistaken  for  the  raphe.    The  liilum  is  in  the 
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centre  of  citlit-r  llie  raised  or  depressed  surface,  and  may  be 
recognised  by  tlie  scar  left  by  the  funicle. 

The  dry  seed  is  hard  and  horny,  but  by  soaking  in  water  it 
softens,  and  can  then  be  conveniently  examined  ;  it  can  easily 
be  split  into  two  thinner  discs  exhibiting  the  small  embryo, 
consisting  of  a  radicle  and  two  leafy  cotyledons  embedded  in  a 
copious  grey,  translucent,  horny  endosperm. 

The  seeds  are  almost  odourless,  but  have  an  intense  and 
persistently  bitter  taste. 

The  student  should  not  fail  to  observe 

(rt)  The  characteristic  shape  and  silky  oppressed  hairs, 

(b)  The  hurny  endosperm  and  small  embryo, 

(c)  The  bitter  taste. 

Constituents.— The  principal  constituents  of  nux  vomica  are 
the  two  alkaloids  strychnine  and  brucine,  in  addition  to  which 
they  contain  a  small  percentage  of  a  glucoside,  lorjanin,  and  an 
acid  that  has  been  termed  igasuric  acid,  but  is  probably  identical 
with  ca  feotannic  acid. 

The  proportion  of  total  alkaloid  varies  from  l  o  to  5-3  per 
cent.,  averaging  in  seeds  of  good  quality  about  2-5  to  3-0  per 
•cent.  This  total  alkaloid  consists  of  stryclmine  and  brucine  in 
nearly  equal  proportions.  Strychnine  crystallises  with  facility 
in  rhombic  prisms,  has  an  intensely  bitter  taste,  and  is  ex- 
tremely poisonous ;  brucine,  which  is  also  crystalline,  is  much 
less  poisonous  than  strychnine  ;  hence  in  the  standardisation  of 
preparations  of  this  drug  the  Pharmacopoeia  directs  the  propor- 
tion of  strychnine  to  be  determined  as  distinct  from  total  alkaloid, 
part  of  which  would  be  brucine. 

Uses. — Nux  vomica  is  largely  used  as  a  bitter  stomachic  and 
tonic ;  it  is  also  employed  in  chronic  nervous  diseases,  in 
various  forms  of  paralysis  &c.  In  large  doses  it  produces 
twitchings  of  the  muscles,  and  in  j)oisonous  doses  violent  con- 
vulsions and  death. 

IGNATIUS  BEANS 
(Semina  Ignatii) 

Source  &c.  Ignatius  beans  are  the  seeds  of  Strychnos 
Ignatii,  Bergius  (N.O.  Loganiacecc),  a  stout  climbing  plant  with 
woody  stem,  indigenous  to  the  southern  Philippine  Isla)ids. 
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It  became  known  to  Europeans  through  a  Jesuit,  Father 
Camelhis,  towards  the  end  of  the  seventeenth  century,  and 
the  seeds  were  cahed  Faba  Sancti  Ignatii,  in  honour  of 
the  founder  of  the  order.  The  large  ovoid  fruit  contains 
about  twelve  seeds  embedded  in  a  pulp,  from  which  they 
are  separated  and  dried.  When  fresh  they  are  covered 
with  whitish  satiny  hairs,  resembling  those  of  the  nux  vomica ;. 
these,  however,  are  very  easily  rubbed  off,  and  in  the  com- 
mercial drug  are  mostly  lost,  together  with  much  of  the  thin 
seed-coats. 

Description.  — Ignatius  beans  are  of  a  dull  dark-grey  colour, 
and  Y&ry  considerably  in  shape.  In  general  they  have  an 
irregularly  ovoid  outline,  measuring  about  1  inch  in  length 
and  rather  less  in  breadth  and  thickness.  Frequently  there  is- 
one  large  curved  side  and  thi-ee  or  four  smaller  flattish  surfaces 
with  rounded  angles,  but  some  seeds  are  irregularly  bluntly 
angular  ;  they  look,  in  fact,  like  a  number  of  small  stones. 
Here  and  there  are  patches  of  the  dull  ash-grey  seed-coat,, 
which  under  a  lens  is  seen  to  be  covered  with  appressed  hairs,, 
but  these,  unlike  the  hairs  of  nux  vomica,  are  not  so  regularly 
arranged  and  are  destitute  of  any  silky  sheen.  UsuaU^^,  how- 
ever, the  seed-coat,  which  is  very  thin,  has  been  removed  by  the 
friction  of  the  seeds  against  one  another,  and  the  surface 
presented  to  view  is  that  of  the  dark  translucent  horny 
endosperm.  The  hilum  is  generally  distinguishable  with  ease 
at  one  extremity  of  the  seed. 

To  facilitate  the  examination  of  the  seeds  it  is  desirable  to 
soak  them  in  warm  water  until  they  are  thoroughly  softened.. 
The  large  endosperm  can  then  be  divided  into  two  portions,, 
enclosing  between  them  a  cavity  in  which  lies  the  embryo 
with  its  small  radicle  and  leafy  cotyledons.  The  seeds  are 
inodorous,  but  have  an  extremely  bitter  taste. 

Constituents. — Ignatius  beans  contain  strychnine  and 
brucinc  to  about  the  same  extent  as  nux  vomica,  viz.  2 '5 
to  3  per  cent,  (of  total  alkaloid).  According  to  Eansom, 
about  one-half  of  this  is  strychnine  (46  to  55  per  cent.),  whereas 
later  analyses  have  indicated  nearly  two-thirds  to  be  strychnine 
(60-7  to  62-8  per  cent.— Sandor,  1896). 

Uses.— The  drug  possesses  a  medicinal  action  similar  to 
that  of  nux  vomica,  over  which  it  has  no  evident  superiority. 
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STRAMONIUM  SEEDS 
(Thornapple  Seeds,  Semiua  Stramonii) 

Source  &c.— Tlie  leaves  of  tlie  tlioiimpple,  Datura  Htra- 
munittm,  Linn.  (N.O.  Solanacea-),  have  already  been  described 
(1).  80),  and  the  attention  of  the  student  has  been  directed  to 
the  white  flower  and  spiny  fi-uit.  The  latter  attains,  wlien  rii)e, 
about  the  size  of  a  walnut,  and  dehisces  septifragally,  the  lour 
walls  separating  from  apex  to  base.  The  fruit  is  two-celled  in 
its  upper  part,  but,  from  the  presence  of  spurious  dissepiments, 
four-celled  near  the  base.  It  contains  a  large  number  of  seeds, 
which  are  collected  when  ripe. 

Description. — Stramonium  seeds  are  of  a  dull  dark  brown 
or,  more  connnonly,  nearly  black  colour,  flattened  and  dis- 
tinctly reniform  in  outline,  averaging 
about  ^  inch  in  length.  The  hilum  is 
distinct,  in  the  form  of  a  light  spot  on 
the  concave  (or  sometimes  flattened) 
edge.  The  seed-coat  is  marked  with 
distinct,  but  not  sharp,  reticulate  de- 
pressions, and  under  a  lens  the  whole 
surface  of  the  seed,  both  depressions  and 

ridges,  is  seen  to  be  minutely  pitted. 

Tf  ,  1  J  •       T ,  I'l  1  ,  <•  Fig-  71.— Thornapple  seed. 

If  the  seed  is  split  parallel  to  one  of      Longitudinal  section. 

the  flattened  sides,  the  crook-shaped  em-      showing  curved  embryo. 

1  -I     J-  IT         1111-  Magnified.  (Moeller.) 

l)ryo  may  be  distinguished  embedded  m 

an  oily  endosperm  ;  in  transverse  section  the  embryo  appears 
roimded,  and  will,  owing  to  its  curved  shape,  be  cut  at  two,  or 
possibly  three,  different  points. 

The  odour  of  the  seeds  is  scarcely  perceptible  until  they  are 
crashed,  then  it  becomes  rather  disagreeable ;  they  have  a 
bitterish  oily  taste. 

The  student  should  observe 

(a)  The  size,  reniform  outline,  and  dark  colour, 

(b)  The  reticulated  and  j^itted  surface, 

(c)  The  curved  emhnjo  embedded  in  an  oihj  endosperm. 

Constituents. — In  Ik>'.V.\,  two  years  after  the  discovery  of 
atropine,  Geiger  and  Hesse  extracted  an  alkaloid  from 
stramonium  seeds,  to  which  they  gave  the  name  of  daturine. 
I'lauta  proved   this    alkaloid    to  be  atropine,   and  Schmidt 
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subsequently  showed  that  these  seeds  contain  as  principal 
alkaloid  hyos^cijamine,  associated  with  which  is  a  small  propor- 
tion of  atropine  and  scopolamine,  the  alkaloids  amounting  in 
all  to  about  0-4  per  cent.  In  addition,  the  seeds  contain  about 
25  per  cent,  of  fixed  oil. 

Hyoscyamine  is  easily  converted  into  atropine  during  the 
process  of  extraction,  thus  giving  rise  to  the  statement  that  the 
seeds  contained  atropine  as  principal  constituent. 

Uses. — Stramonium  appears  to  differ  slightly  in  its  effect 
from  belladonna ;  its  use  is  almost  confined  to  spasmodic 
affections  of  the  respiratory  organs,  such  as  bronchitis  and 
asthma.  The  leaves  are  also  smoked  as  cigarettes  during  the 
paroxysm. 

HENBANE  SEEDS 
(Semina  Hyoscyami) 

Source  &C. — The  henbane  plant,  Hjjoscyanms  niger,  Linn. 
(N.O.  Solanacece),  has  been  already  alluded  to  (p.  31).  The 
fruit  of  the  plant  is  a  small  two-celled  capsule,  which  dehisces 

transversely,  the  upper  part 
separating  from  the  lower  like 
the  lid  of  a  box  (pyxis).  Within 
the  fruit  is  a  large  number  of 
minute  seeds ;  these,  separated 
when  ripe,  form  the  commercial 
drug. 

Description.  — Henbane  seeds 
are  of  a  dark  grey  colour  and 
very  small  size,  averaging  barely 
inch  in  length.     In  shape 
they  are  flattened  and  obscurely 
reniform,  being  slightly  pointed 
at  one  extremity  (the  hilum). 
Under  a  strong  lens  the  surface, 
which  appears  dull  to  the  naked 
eye,   is   seen   to  be  minutely, 
regularly,  and  deeply  reticulate, 
the  reticulations  being  smaller  near  the  hilum.    Cut  longitu- 
dinally, parallel  to  the  flat  surface,  they  exhibit  a  coiled  embryo 
embedded  in  an  oily  endosperm. 


Fifi.  72.— Henbane  seed.    A,  en- 
tire fruit,  showing  dehiscence. 

B,  the    same,    cut  vertically. 

C,  seed,  magnified  7  diam. 
n,  the  same,  cut  longitudinally. 
(Luerssen.) 
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TIr'  seeds  have  no  odour  and  only  a  slightly  bitter  taste. 
The  student  should  carefully  observe 

(u)  The  small  size  and /lattened  suh-reniform  shape, 

(/>)  The  reticulate  surface; 
und  should  compare  them  with 

(i)  Fopj>!/  seeds,  which  are  distinctly  )-eniform,  and  have 

larger  and  shallower  reticulations  on  the  surface, 

(ii)  Thornapple  seeds,  which  are  much  larger  and  darker. 

Constituents.  -The  principal  constituent  of  henbane  seed 
is  the  iilkaloid  hijoscyamine,  with  which  is  associated  a  small 
proportion  of  scopolamine.  Hyoscine,  which  has  been  stated 
to  be  a  constituent  of  the  seed,  is,  according  to  Schmidt, 
not  present ;  indeed  this  chemist  doubts  the  existence  of 
hyoscine. 

The  total  amount  of  alkaloid  is  O-OoH  per  cent.  Uiall^,oul, 
1891).  In  addition,  the  seed  contains  about  20  per  cent,  of 
fixed  oil. 

Uses.— Henbane  seeds  are  comparatively  seldom  used  in 
medicine.  Thrown  upon  hot  coals  they  form  a  domestic 
remedy  for  toothache,  the  vapour  that  arises  being  allowed  to 
enter  the  mouth.  They  have  been  used  as  a  source  of  the 
alkaloid  scopolamine. 


NUTMEGS 

(Myristica,  Semina  Myristicse,  Nux  Moschata) 

Source  &c. — The  nutmeg  tree,  Myristica  fragrans,  Houtt. 
(N.O.  Myristicacecc),  is  indigenous  to  the  Molucca  Islands  and 
a  few  neighbouring  islands,  as  well  as  north-western  New 
Guinea,  but  has  been  introduced  into  Penang,  Sumatra, 
Malacca,  as  well  as  Java,  the  West  Indies,  and  Ceylon.  Up  to 
the  present,  however,  these  cultivations  have  not  attained  any 
commercial  importance,  and  our  supplies  of  nutmegs  are  entirely 
derived  from  the  Malay  Archipelago,  w- hence  they  are  exported 
chiefly  to  Amsterdam  and  London. 

The  use  of  the  spice  was  introduced  into  Europe  probably 
during  the  twelfth  century.  The  Banda  Islands,  where  they 
were  produced,  were  discovered  about  loOG,  and  passed  into  the 
possession  of  the  Portuguese,  and  finally  of  the  Dutch,  who,  in 
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this  case  as  in  that  of  cloves  and  cinnamon,  made  every  endea- 
vour to  restrict  the  cultivation  of  the  trees  to  the  islands  of 
Banda  and  Amboyna,  and  thus  create  a  profitable  monopoly. 
The  nutmeg  trees  of  adjacent  islands  were  destroyed,  and  the 
nutmegs  themselves  soaked  in  a  mixture  of  slaked  lime  and 
water  to  render  them,  it  was  said,  incapable  of  germination,  a 
precaution  that  was  quite  unnecessary,  as  the  vitality  of  the 
seed  was  destroyed  by  the  simple  process  of  drying.  For  some 
time  these  efforts  were  successful,  and  the  nutmeg  trade  re- 
mained in  the  hands  of  the  Dutch ;  but  eventually  the  trees'" 
were  successfully  introduced  into  Malacca,  Ceylon',  and  Jamaica. 

The  ripe  fruit  is  a  fleshy  drupe  resembhng  a  small  peach 
in  size  aftd  shape.  As  it  ripens  the  fleshy  pericarp  splits 
longitudinally  and  discloses  a  crimson  lobed  arillus  surrounding 
a  brown  seed.  The  fruits  are  collected,  the  pericarps  removed, 
and  the  crimson  arillus  (mace)  stripped  off  and  dried,  during 
which  the  crimson  colour  changes  to  a  reddish  yellow. 

The  seeds  are  then  carefully  dried,  a  process  that  requires 
several  weeks.  When  quite  dry  the  kernel  rattles  in  a  thin, 
brittle,  brown  shell.  The  latter  is  broken  and  the  kernel 
removed.  They  are  frequently  dusted  over  with  slaked  lime, 
or  washed  in  milk  of  lime  and  dried,  before  they  are  exported  ; 
this  protects  them  from  the  attacks  of  insects,  to  which  they 
are  otherwise  very  liable.  Very  probably  the  original  '  liming ' 
of  nutmegs  was  intended  to  protect  them  from  insects  and  not 
to  destroy  the  vitality  of  the  seeds,  as  has  been  often  assumed 
(Tschirch,  1898).  Finally  they  are  sorted,  the  broken  and 
imperfect  seeds  being  used  for  the  production  of  the  volatile 
and  expressed  oil. 

Description. — Nutmegs  are  broadly  and  bluntly  ovoid  in 
shape  and  about  1  inch  in  length,  but  rather  less  in  thickness ; 
they  are  usually  of  a  greyish-brown  colour  and  marked  with 
shallow  reticulate  furrows.  The  hilum  lies  in  a  little  circular 
depression  surrounded  by  a  raised  ring,  and  from 'it  the  raphe 
can  usually  be  traced  in  a  furrow  extending  to  the  chalaza  at 
the  apex.  When  examined  with  a  powerful  lens  the  surface 
of  the  nutmeg  is  seen  to  be  very  finely  pitted  and  marked 
with  minute  reddish  points  and  larger  dark  reddish-brown 
lines  and  irregularly  elongated  spots.  The  nutmeg,  which  is 
easily  cut,  has  a  waxy  consistence,  and  exhibits  in  the  interior 
dark  reddish-brown  wavy  lines  alternating  with  pale  brownish 
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or -reyish  interspaces,  in  a  nmnnor  resembling'  the  iireca  nui. 
The  4ater  portion  of  tlie  nutmeg  consists  o  the  ruininated 
alhuinen.  the  ruminations  hein.'  produced  by  the  infolding  of 
part  of  the  perisperin  an<l  deposition  in  its  cells  of  dark  colour- 
in-  matter     These  infoldings  occur  near  the  hbro-vascular 


Fig.  73.  -Nutmeg.  A,  fiuitinp;  branch  of  Mijristica  fragraiis, 
showing  fruit  dehiscing.  B,  stamens  of  staminate  flower ; 
magnified.  C,  pistilhite  flower  cut  longitudinally :  jj, 
perianth  ;  {/,  ovary ;  magnified.  D,  Nutmeg  surrounded  by 
the  arillus  (mace).  E,  the  same,  cut  longitudinally,  showing 
the  embryo,  c.  (Luerssen.) 

bundles,  and  produce  the  depressed  lines  on  the  surface  of  the 
mitme<,'  corresponding  to  the  branching  bundles. 

The  cut  surface  easily  yields  oil  when  indented  with  the 
nail.  The  odour  is  strong  and  aromatic,  the  taste  aromatic 
and  l)itterish. 
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Constituents.— Nutmegs  yield  by  distillation  with  water 
from  8  to  10  per  cent,  of  volatile  oil  (Schimmel,  1888)  and 
con  tarn  about  40  per  cent,  of  solid  fat  (Warnecke),  three- 
fourths  of  which  can  be  separated  by  submitting  the  previously 
crushed  and  heated  seeds  to  hot  pressure.  There  is  also 
present  in  the  seeds  a  substance  intermediate  in  properties- 
between  starch  and  dextrin  (amylo-dextrin). 

The  expressed  oil  of  nutmegs,  which  is  sometimes  known 
as  oil  of  mace,  is  prepared  chiefly  in  Europe.  It  forms 
yellowish-brown  mottled  masses  with  very  aromatic  odour  and 
taste. 

Uses. —Nutmegs  possess  aromatic,  stimulant,  and  carmi- 
native properties ;  they  are  chiefly  used  as  an  agreeable 
flavouring  agent. 

Varieties  &c.— Of  the  other  species  of  Myristica  yielding 
seeds  resembling  nutmegs,  only  one,  M.  argentea  (Warburg),, 
yields  an  aromatic  seed,  the  Papua  nutmeg.  These  are  longer 
and  narrower  than  oflicial  nutmegs  and  are  less  aromatic. 

M.  malaharica,  Lan.,  yields  long  and  narrow  nutmegs,  which, 
however,  are  easily  distinguished  from  the  official  by  the  entire 
absence  of  aroma. 


MACE 

Mace  is  the  dried  arillus  of  the  nutmeg.  It  has  its  origin 
in  a  thickening  of  the  funiculus  extending  to  the  outer  integu- 
ment of  the  seed  near  the  exostome ;  it  is  therefore  intermediate 
in  nature  between  an  arillus  and  arillode.  As  it  develops  and 
surrounds  the  seed  it  divides  into  branching  lobes  which 
approach  one  another  near  the  apex  of  the  seed.  Both  the  upper 
and  lower  part  of  the  seed  are  thus  more  completely  surrounded 
by  the  mace  than  the  middle,  which  is  only  partially  enclosed  hy 
it.  It  is  carefully  separated  from  the  seed  and  dried,  and  then 
forms  flattened  lobed  pieces  about  1  inch  or  rather  more  in 
length,  somewhat  less  in  breadth,  and  about  inch  thick.  When 
soaked  in  water  and  restored  to  its  original  form,  it  is  seen  to 
be  cup-shaped.  It  is  of  a  dull  reddish  colour,  translucent  and 
brittle.  The  strong  and  fragrant  odour  and  aromatic  taste 
resemble  those  of  nutmeg. 

Mace  contains  about  8  per  cent,  of  volatile  oil  (according  to 
Schimmel,  1888,  11  to  16  per  cent.). 


MACE 


From  Bombay  mace,  the  mace  obtained  {vom  Mynstica 
malabarica,  it  may  be  (listi.iKm«lied  by  the  small  percentage  of 
Hiibstances  it  yieiils  to  <'ther  after  previous  exhaustion  ^vlth 
petroleum  spirit.  This  amounts  in  the  case  of  genume  niace 
to  at  most  3-5  per  cent.,  ^vhereas  Bombay  mace  yields  about  30 
per  cent.  (Soltsien.  1894).  l^ombay  mace  is  in  longer,  narrower 
pieces  of  dark  red  colour,  dividing  towards  the  apex  into 
numerous  narrow  loi)es. 


CASTOR  SEEDS 
(Castor-oil  Seeds,  Semina  Ricini) 

Source  &c.— The  castor-oil  plant,  Biciniis  communis,  Linn. 
(N.O.  Enpliurhiaccce),  is  a  native  of  India,  but  is  diffused  now 
over  all  tropical  and  subtropical  countries.  In  India  it  may 
attain  a  height  of  40  feet  and  be  a  perennial  tree,  but  in  cooler 
climates  it  is  either  a  shrub  or  an  annual  herb.  The  plant,  and 
with  it  the  seed,  are  subject  to  much  variation,  the  larger 
arborescent  forms  yielding  large  seeds,  the  small  annual 
varieties  small  seeds. 

The  oil  pressed  from  the  seeds  was  well  known  to  the 
Egyptians,  Greeks,  and  Romans,  and  employed  both  as  a 
medicine  and  illumiiiant,  as  well  as  for  various  technical 
pm-poses.  It  was  used  in  Europe  during  the  early  middle  ages, 
but  subsequently  fell  into  disuse,  being  reintroduced  from  the 
West  Indies  towards  the  end  of  the  last  century.  The  supplies 
of  seeds  came  then  chiejfly  from  Jamaica,  but  the  exports  from 
India  increased  with  great  rapidity.  The  market  is  now  chieflj'^ 
supplied  from  India  and  South  America,  but  considerable 
quantities  of  the  seed  are  raised  in  other  countries,  as,  for 
instance,  in  Italy. 

The  fruit  of  the  plant  is  a  three-celled,  three-seeded,  thorny 
capsule.  These  are  collected  when  ripe  ;  as  they  dry,  they  open 
and  discharge  the  seeds. 

Description. — Castor  seeds  are  oblong  in  outline,  some- 
what flattened,  and  vary  from  about  ^  inch  to  over  ^  inch 
in  length.  The  seed-coat  is  quite  smooth  and  glossy,  and 
varies  in  colour  from  a  greyish  brown  to  a  beautiful  grey 
marbled  with  reddish-brown  or  black  spots  and  stripes.  The 
dorsal  surface  is  arched,  the  ventral  nearly  flat ;  at  one 
extremity  is  a  prominent,  usually  pale-coloured  caruncle,  from 
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Fig.  74.— Fruit  and  seed  of  Eicinus  communis. 
Natural  size.    (Bentley  and  Triraen.) 


which  a  distinct  line  (raphe)  runs  along  the  ventral  surface  to 
the  other  extremity  of  the  seed,  where  it  terminates  in  a  raised 
point  (chalaza),  branches  and  disappears.     The  caruncle  can 

be  easily  removed, 
disclosing  a  dark  spot 
(hilum)  beneath. 

The  seed-coat  is 
thin  and  brittle.  The 
marbled  outer  layer, 
which,  especially  after 
soaking  in  water,  can 
easily  be  scraped  off, 
is  succeeded  by  a  hard 
dark  layer.  Within  is 
the  kernel,  consisting 
of  a  large  yellowish-white  oily  endosperm  enclosing  a  small 
embryo  with  two  papery  cotyledons,  which  can  readily  be  seen 
if  the  kernel  is  split  parallel  to  one  of  its  larger  surfaces.  Sur- 
rounding the  kernel  is  a  delicate  silvery-white  membrane. 

Castor  seeds  have  an  almost  imperceptible  odour  and  very 
slightly  acrid  taste. 

The  student  should  observe 

(a)  The  glossy,  mottled  seed-coat, 
{b)  The  small  caruncle, 

(c)  The  oily  endosperm  and  papery  cotyledons  ; 
and  compare  the  seeds  with   crotou   seeds,   which  have  a 
uniform  dull  brown  surface. 

Constituents.— Castor  seeds,  when  eaten,  act  as  a  violent 
purgative.  To  what  constituent  of  the  seed  this  property  is 
due  is  not  yet  definitely  known.  They  contain  about  half 
their  weight  of  fixed  oil,  which  is  extracted  by  pressing  the 
seed,  and  possesses  mild  purgative  properties;  it  apparently 
contains,  therefore,  a  portion  of  the  purgative  principle.  The 
oil  consists  of  the  glycerides  of  ricinoleic  and  ricinisoleic  acids 
(Hazura  and  Grtissner,  1889),  but  whether  these  glycerides  in 
their  pure  state  or  the  fatty  acids  themselves  are  purgative  or 
not  is  undecided. 

The  press-cake  that  is  left  after  the  expression  of  the  oil 
is  more  violent  in  its  action  than  the  whole  seeds  or  the  oil 
obtained  from  them.    From  this  cake  a  purgative  substance, 


CASTOR 


101 


as  an  oxtrmnelv  poisonous  principle,  n«»,  (htdlmark,  lh8J). 
The  latter  body  belon^^s  apparently  to  the  class  o  albumoses  ; 
it  produces  inflammatory  symptoms,  and  is  not  the  pur^^ative 

principle.  .  .    ,  u 

For  the  extraction  of  oil  for  medicmal  uses  the  small 
greyish-brown  seeds  are  preferred,  that  obtamed  from  the 
larger  marbled  seeds  being  utilised  as  a  lubricant  and 
illuminant.  Much  oil  is  produced  in  India,  but  the  oil  used 
medicinally  is  pressed  chiefly  in  Italy,  Marseilles,  and  London. 
In  India  the  seeds  are  roasted,  pounded,  and  boiled  with 
water ;  in  Italy  they  are  separated  from  the  seed-coats  (shells) 
and  pressed  in  powerful  hydraulic  presses,  hot  iron  plates 
between  the  press  bags  promoting  the  flow  of  oil.  In  London 
the  seeds  are  pressed  in  the  cold  without  any  previous  treat- 
ment whatever,  and  the  oil  obtained  is  filtered. 

Uses.— The  oil  expressed  from  the  seeds  is  valuable  as  a 
simple  i^m-gative,  at  once  rapid  and  certain,  mild  and  painless. 
On  account  of  their  violent  action  the  seeds  themselves  are 
never  employed  in  this  country,  though  in  some  countries  they 
are  said  to  be  a  favourite  purgative. 


CROTON  SEEDS 
(Semina  Crotonis) 

Source  &c. — Croton  seeds  are  the  seeds  of  Croton  Tiglium, 
Linn.  (N.O.  Euphorhiacem),  a  small  tree  indigenous  to  and 
cultivated  in  India.  They  were  used  medicinally  in  the 
seventeenth  century,  but  fell  into  disuse  owing  probably  to  the 
violence  and  uncertainty  of  their  action.  The  oil  was  intro- 
duced from  India  about  1819,  and  was  found  to  be  in  certain 
cases  a  valuable  cathartic. 

The  tree  produces  a  three-celled,  three-seeded  capsular 
fruit  resembling  that  of  the  castor  plant,  but  devoid  of 
spines.  The  seeds  are  exported,  and  the  oil  pressed  from 
them  in  this  country. 

Description. — Croton  seeds  are  of  a  dull  cinnamon-brown 
colour  and  oblong  outline  ;  they  are  about  i  inch  in  length, 
and  resemble  castor  seeds  in  size  and  shape,  though  they  are 
rather  more  angular  in  transverse  section,  the  ventral  and  dorsal 
surfaces  being  separated  by  a  prominent  line.    The  caruncle 
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which  the  seed  possesses  is  easily-  detached,  and  is  therefore 
seldom  to  be  found  in  the  drug  ;  the  hilum  is  less  distinct 
than  in  castor  seed,  and  from  it  the  raph6  runs  along  the 
ventral  surface  of  the  seed,  terminating  in  a  dark  chalaza  at  the 
opposite  extremity.  The  outer  dull  brownish  layer  is  easily 
removed,  disclosing  a  hard  dark  coat ;  in  many  commercial 
specimens  the  friction  of  seeds  against  one  another  has  been 
sufficient  to  partially  effect  that,  giving  the  seeds  a  mottled 
appearance  instead  of  the  uniform  brown  colour  natural  to  them. 

The  kernel  of  the  seed  is  yellowish  and  oily,  and  consists 
of  a  large  endosperm  enclosing  papery  cotyledons  and  a  small 
radicle. 

The  taste  of  the  kernel,  in  ascertaining  which  great 
caution  is  necessary,  is  at  first  oily,  but  this  is  succeeded  by  an 
unpleasant  acridity ;  the  seeds  have  no  marked  odour. 

The  student  should  compare  these  seeds  with  castor  seeds 
and  observe 

(a)  The  dull  brownish  outer  layer, 

(h)  The  prominent  line  separating  the  ventral  from  the 
dorsal  surface. 

Constituents. — Croton  seeds  contain  rather  more  than  half 
their  weight  of  fixed  oil,  which  is  obtained  from  them  by 
pressure.  It  possesses  violent  cathartic  and  vesicant  proper- 
ties, which  are  due  to  a  resinous  constituent,  croton-resin 
(Dunstan,  1895). 

The  seeds  also  contain  toxic  alhumoses  resembling  ricin; 
they  remain  in  the  press-cake  left  after  the  expression  of  the 
fixed  oil. 

Uses.— Croton  oil  is  a  powerful  irritant,  producing,  when 
applied  to  the  skin,  a  burning  sensation  and  redness,  followed  by 
severe  pustules;  it  is  used  as  a  counter-irritant.  Internally 
it  is  a  very  rapid  drastic  cathartic,  and  is  given  in  certam 
cases  of  apoplexy. 


GRAINS    OF  PARADISE 
(Gruinea  G-rains,  Grana  Paradisi) 
Source  &C.— Grains  of  paradise  are  the  seeds  of  Amomu7n 
Melegueta,  Eoscoe  (N.O.  Scitaminece),  a  herb  attammg  4  or 
5  feet  in  height,  indigenous  to  the  ^vest  coast  of  Africa. 
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These  seeds  were  much  esteemed  as  a  spice  in  the  tu-elfth  and 
thirteenth  centuries,  and  the  country  from  which  they  were 
derived  being  unk.iown,  they  were  called  '  ^(rains  of  paradiee. 
At  that  time  they  were  imported  from  Tripoli,  whither  they 
had  made  the  land  jouriu-y  from  west 
Africa.  Subsequently  they  were  brought 
direct  from  the  west  coast  of  Africa  to 
Portugal  by  Portuguese  traders.  They 
are  now  imported  from  west  Africa. 

The  plant  produces  an  ovoid  pointed 
fruit  3  or  4  inches  long,  containing  a 
large  number  of  small  seeds. 

Description. — Grains  of  paradise  are 
small  hard  shining  seeds  of  a  rich  reddish- 
brown  colour.  They  vary  very  much 
in  shape,  but  are  frequently  sub-pyra- 
midal with  rounded  or  obtuse  angles, 
and  average  in  length  about  |  inch ; 
the  surface  is  seen  under  a  lens  to  be 
minutely  but  distinctly  papillose.  At- 
tached to  one  extremity  of  the  seed  are 
usually  the  paler  fibrous  remains  of  the 
funiculus,  which  project  in  the  form  of 
a  beak.  Cut  transversely  near  the  hilum, 
they  exhibit  a  copious  white  starchy 
perisperm  surrounding  a  yellowish  horny 
endosperm  in  which  a  minute  paler 
embryo  is  embedded.  The  longitudinal 
section  also  exhibits  the  perisperm, 
endosperm,  and  embryo,  the  radicle  of 
the  latter  being  directed  towards  the  funiculus.  The  crushed 
seeds  have  a  faintly  aromatic  odour,  but  the  taste  is  intensely 
pungent,  rivalling  that  of  capsicum  fruit. 

The  student  should  observe 

(a)  The  rich,  reddish-hroion  colour, 

(b)  The  papillose  surface, 

(c)  The  la7-ge  projecting  funiculus, 

(d)  The  pungent  taste, 

and  should  compare  them  with  cardamom  seeds  (see  page  120). 
Constituents.-  Grains  of  paradise  contain  a  little  (0-8  per 

M  2 


Fig.  75.— Dry  fruit  of 
AmomuviMelegiieta, 
and  seeds  (grains  of 
paradise).  (Pereira.) 
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<:ent.)  volatile  oil  and  a  yellowish  pungent  oily  body,  paradol. 
To  the  latter  the  intensely  pungent  taste  of  the  seeds  is  due; 
Thresh  considers  it  capable  of  crystallising,  but  prevented  from 
■doing  so  by  the  presence  of  a  trace  of  impurity. 

Uses. — The  seeds  possess  stimulant  properties,  and  were 
formerly  employed  as  a  condiment ;  now  they  are  chiefly  used  in 
veterinary  medicine. 


OOLCEICUM  SEEDS 
(Semina  Oolchici) 

Source  &C.-  The  meadow  saffron,  Colchicum  autumnale, 
Linn.  (N.O.  Liliacece),  is  widely  distributed  over  Europe, 
and  abundant  in  some  parts  of  England  in  moist  meadows  and 
pastures. 

The  meadow  saffron  produces  in  the  autumn  a  conspicuous 
reddish-purple  flower  that  springs  from  the  side  of  an  enlarged 
contracted  stem  (corm)  situated  several  inches  below  the  sur- 
face of  the  ground.  The  ovary,  which  is  superior,  lies  also  at 
about  the  same  depth  in  the  ground.  The  leaves  appear  soon 
after  the  flower,  and  attain  in  the  spring  a  length  of  8  or  10 
inches.  The  ovary  is  then  raised  to  the  surface  by  the  elonga- 
tion of  the  peduncle,  after  which  the  leaves  wither.  The  fruit, 
a  three-celled  capsule,  ripens  in  the  summer,  dehiscing 
septicidally  and  disclosing  numerous  seeds  which,  when  quite 
fresh,  are  pale  in  colour,  but  darken  as  they  dry,  becoming  at 
the  same  time  covered  with  a  saccharine  exudation.  These 
were  introduced  into  medicine  about  1820  to  replace  the  corm, 
which  was  considered  uncertain  in  action. 

Description. — Colchicum  seeds  as  met  with  in  commerce 
are  small,  very  hard  seeds  of  a  dull  dark  reddish-brown  colour. 
They  are  about  inch  in  diameter,  and  weigh  about  gi'ain  ; 
in  shape  they  are  nearly  spherical,  the  remains  of  a  thick 
fmiiculus  rendering  them  somewhat  pointed.  Under  a  lens  the 
surface  is  seen  to  be  rough  from  the  presence  of  minute  pits. 
They  are  extremely  hard  and  tough,  and  are  difficult  to  cut 
until  they  have  been  soaked  in  water ;  the  section  exhibits  a 
yellowish  oily  endosperm,  in  which,  near  the  margin  and 
removed  from  the  hilum,  the  minute  embryo  is  embedded. 
They  are  odourless,  but  have  an  unpleasantly  bitter  taste. 


Fio,  Ki.—Colchicum  autumnalc.  A,  flowering  plant,  much  reduced.  2J,  lower 
part  of  tho  same,  natural  hIzg.  6',  corm,  cut  vertically:  A,  corm ;  A:',  young 
corm  for  the  next  year;  A",  bud  destined  to  reproduce  the  plant  after  k'  has 
developed.  D,  portion  of  the  same,  showing  7i,  the  leaves  enveloping  the 
corm.  E,  upper  part  of  perianth,  halved.  F,  ovary,  o,  with  the  three  styles. 
G,  ovary,  magnified.  //,  fruit.  J,  the  same,  cut  transversely,  showing  the 
seeds.  K,  seed,  magnified.    L,  the  same,  cut  to  show  the  embryo.  (Luerssen.) 
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The  student  should  observe 

{a)  The  rough  surface  and  hard  nature  of  the  seed. 
(b)  The  remains  of  the  thick  funiculus  ; 

and  should  compare  them  with 

(i)  Black  mustard  seeds,  which  are  much  smaller. 

(ii)  Henbane  seeds,  which  are  reniform  in  outUne. 

Constituents.— All  parts  of  the  plant  contain  an  alkaloid, 
colchicine,  which  has  been  obtained  in  the  form  of  an  amor- 
phous pale  yellow  substance  possessing  weak  basic  properties. 
The  seeds  yield  about  0-7  per  cent. 

Uses.— Colchicum  is  chiefly  used  to  relieve  the  pain  and 
inflammation  and  shorten  the  duration  of  acute  gout  and  certain 
gouty  affections. 

CEVADILLA.  SEEDS 
(Sabadilla  Seeds) 

Source  &C. — Cevadilla  seeds  are  the  ripe  seeds  of  Schoeno- 
caulon  officinale,  A.  G-ray  (N.O.  Liliacece),  a  tall  herbaceous 
plant  growing  on  the  lower  mountain  slopes  near  the  eastern 
coast  of  Mexico,  in  Guatemala  and  in  Venezuela.  At  the  time 
of  the  Spanish  conquest  the  drug  was  known  to  the  American 
Indians  as  a  caustic  application  to  wounds ;  it  came  into  use 
in  Europe  much  later  as  a  parasiticide.  The  seeds  are  now 
chiefly  used  as  the  source  of  the  alkaloid  veratrine. 

The  plant  produces  a  tall  raceme  of  yellowish  flowers, 
succeeded  by  small  three-celled  capsular  fruits  ;  as  the  fruit 
ripens  it  separates  septicidally  into  three  follicles,  which 
dehisce  by  their  ventral  sutures.  Each  follicle  contains  from 
one  to  six  seeds.  Formerly  the  dried  fruits  were  imported, 
but  now  chiefly  the  seeds  freed  from  the  thin,  brown,  papery 
pericarps. 

Description. — Cevadilla  seeds  are  long  narrow  seeds  of  a 
glossy  dark  brown  or  nearly  black  colour ;  in  length  they 
average  about  ^  inch,  but  they  are  much  narrower. 
Towards  one  extremity  they  taper  gradually  to  an  acute  point ; 
at  the  opposite  extremity  they  are  more  obtuse,  and  there  both 
hilum  and  micropyle  are  situated,  though  they  are  not  easily 
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seen  From  mutual  presBure  in  the  fruits  there  is  usually  on 
side  a  longHudinal  depression  with  acute  edges,  for  a 
similar  reason  the  seeds  are  slightly 
curved  The  surface  of  the  seed  is 
seen  under  a  lens  to  he  finely  wrinkled. 
The  minute  emhryo  can  be  detected  by 
cutting  a  transverse  section  near  the 
obtuse  end  of  the  seed  ;  it  is  embedded 
in  a  comparatively  large  dark  oily  endo- 
sperm. 

The  seeds  are  inodorous,  but  have 
an  unpleasant  bitter  and  acrid  taste; 
the  powder  produces  violent  sneezing. 

The  student  should  observe 

(a)  The  loiig  narrow  shape  with 

acute  angles. 

(b)  The  acrid  taste. 

Constituents.  —  In  1818  Meissner 
discovered  in  cevadilla  seed  an  alkaloid, 
to  which  he  gave  the  name  of  veratrine 
(from  Veratriim  officinale,  Schlechten- 
dahl's  name  for  the  plant).  His  vera- 
trine was  undoubtedly  a  mixture  of 
several  alkaloids,  of  which  two  only 
have  been  carefully  examined.  For  one 
of  these  Meissner's  no-me— veratrine— 
has  been  retained  (Schmidt)  ;  the  other 
has  been  termed  veratricline  (Bosetti).  -piG.  77. —  Cevadilla  seed. 
These  two  alkaloids  are  isomeric  ;  vera-  «.  ^^^^  magnified, 
trine  is  crystalline,  and  present  in  larger  c,  fruit,  magnified,  d,  e, 
proportion  than  veratridine,  which  is      f^-u/t  ffter  dehiscence, 

,  i.     i.      4.U  natural  size.   /,  g,  h,  t, 

amorphous.      They  constitute  together       seeds,  natural  size  ;  k,  I, 

the  major  part  of  the  mixture  of  alkaloids         enlarged  -  n,  cut  longi- 

it-  ^  tudinaliv.  (Luerssen.) 

officially  designated  '  veratrine.  ' 

In  addition  to  veratrine  and  veratridine  the  presence  of 

'  The  name  veratrine  was  applied  by  Merck  (18-55),  Weigelin  (1871),  and 
Schmidt  and  Kiippen  (1877)  to  the  crystalline  alkaloid  of  cevadilla;  Wright 
and  LufI  (1879)  altered  it  to  cevadine.  Wright  and  Luff  named  the  amorphous 
alkaloid  veratrine ;  Bosetti  (1883)  called  it  veratridine.  To  avoid  confusion  Allen 
(1H!)('))  suggests  that  the  name  veratrine  be  discarded,  and  that  the  crystalline 
alkaloid  be  termed  cevadine,  the  amorphous  veratridine. 
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several  other  alkaloids  of  minor  importance  has  been  reported 
— viz.  sabadilline,  sabatrine,  sabadine,  sabadinine.  Keller 
(1H95)  reports  the  seeds  to  contain  about  4-25  per  cent,  of  total 
alkaloid. 

Uses. — Cevadilla  seeds  (and  veratrine)  act  both  internally 
and  externally  as  a  powerful  irritant.  This  primary  effect  is 
followed  by  depression,  and,  when  used  externally,  loss  of  sensi- 
bility ;  hence  ointment  of  veratrine  is  used  to  relieve  neuralgic 
pains  &c.  It  is  employed  also  as  a  parasiticide,  but  is  seldom 
administered  internally. 


AREOA  NUTS 


(Semina  Arecee) 

Source  &C. — Areca  nuts,  as  they  are  commonly  termed,  are 
the  seeds  of  Areca  Catechu,  Linn.  (N.O.  Palmece),  a  handsome 
palm  with  a  tall  slender  stem  crowned  by  a  number  of  large 

elegant  leaves.  The 
tree  is  widely  culti- 
vated throughout 
India  and  the  whole 
of  the  islands  of  the 
Eastern  A  rchipelago 
for  its  seeds,  which 
are  universally  em- 
ployed by  the  natives 
as  a  masticatory. 

The  fruits,  which 
are  orange  yellow  in 
colour  when  ripe, 
and  of  the  size  and 
shape  of  an  egg,  are 
borne  in  large  num- 
bers on  a  branching 

"  "  .  axis.     The  pericarp 

Fig.  78.— Areca  Nut.    a,  vertical  section  of  the  fruit  .  „„  j  o,.,.. 

and  seed,  showing  fibrous  pericarp  of  the  former  IS    UDIOUS    Aim  bUi 

and  ruminate  albumen  of  the  latter,     b,  entire  romids  a  single  Seed, 

seed,  natural  size.    (Bentley  and  Trimen.)  ^^^^    which     it  is 

easily  separated.  The  use  of  the  seeds  as  a  vermifuge  is  of 
quite  recent  date. 
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Description.  -The  areca  nut  1ms  the  shape  of  a  short 
hhnitly  rounded  cone  about  1  incii  long  and  about  the  same 
diameter,  idthou«,di  frequently  it  is  either  a  little  longer  or 
shorter  than  it  is  hnuid.  It  has  a  brownish  colour,  and  the 
surface  is  naarked  with  a  network  ol  depressed  lines,  which  are 
usually  paler  in  colour.  Frequently  portions  of  a  hard,  brittle, 
grey,  silvery  coat  are  attached  more  or  less  finnly  to  the 
seed ;  these  are  portions  of  the  inner  layer  of  the  pericarp,  and 
do  not  belong  to  the  seed  proper.  The  latter  is  hard,  but  can 
be  cut  with  a  knife,  and  then  exhibits  a  marbled  interior, 
(ruminate  endosperm),  dark  brown  lines  alternating  with  opal- 
white  portions.  Examination  with  the  lens  shows  these  lines 
to  be  slightly  fissured.  They  are  folds  of  the  seed-coats, 
corresponding  in  position  to  the  fibrovascular  bundles  that  pass 
into  them  from  the  funiculus ;  they  follow  the  branching  of  the 
bundles  and  produce  the  reticulate  markings  on  the  seed.  The 
outer  cells  of  the  seed-coat  fill  with  tannin,  to  which  the  brown 
colour  is  due,  and  contain  alkaloid  (Osenbrug,  1894). 

The  seed  has  little  odour,  but  an  astringent,  slightly  bitter 
taste. 

The  student  should  observe 

(a)  The  shape  of  the  seed. 

(b)  The  ruminate  endosperm. 

Constituents.— Ai-eca  nuts  contain  several  alkaloids,  the 
principal  of  which  is  arecoline,  a  colourless  oily  base,  to  which 
the  sialogogue  as  well  as  the  vermifuge  property  of  the  seed  is 
due.  Other  alkaloids  of  minor  importance  are  arecame, 
arccaidine,  and  guvacine. 

The  nuts  contain  in  addition  fat  and  tannin. 

Uses. — The  powdered  seeds  are  chiefly  used  in  this  country 
as  a  vermifuge  for  dogs. 
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HERBS  AND  ENTIRE  PLANTS 

ACONITE  HERB 
(Herba  Aconiti) 

Source  &C. — The  aconite,  monkshood,  or  wolfsbane,  Aconi- 
tum  Napellus,  Linn.  (N.O.  Banunculacece),  is  a  perennial  herb 
growing  abundantly  on  the  lower  mountain  slopes  of  central 
Europe.  It  is  cultivated  in  England  as  a  garden  plant  as  well 
as  for  medicinal  use,  and  is  found  apparently  wild  in  some 
localities,  having  probably  escaped  from  cultivation.  The  drug 
has  only  recently  been  introduced  into  medicine,  but  the  poison- 
ous properties  of  aconite  have  long  been  known.  Both  the  fresh 
leaves  and  flowering  tops  as  well  as  the  dried  roots  have  been 
used,  the  latter  alone  being  now  official. 

The  plant  should  be  cut  when  the  flowers  are  beginning 
to  expand,  and  the  leaves  and  flowering  tops  should  be  separated 
from  the  larger  stalks ;  they  are  used  for  the  preparation  of  the 
juice  and  green  extract  of  aconite. 

Description. — The  stem,  which  attains  a  height  of  about 
4  feet,  is  upright,  smooth,  and  usually  simple,  terminating  in  a 
leafy  raceme  of  bluish  flowers. 

The  lower  leaves  are  petiolate,  radiately  veined  and  deeply 
palmatisected,  the  three  primary  divisions  extending  very  nearly 
to  the  petiole ;  towards  the  upper  part  of  the  plant  the  petioles 
become  shorter  and  the  lamina  less  divided.  They  are  of  a  dark 
green  colour  on  the  upper  surface,  paler  beneath  and  glabrous, 
or  nearly  so. 

The  flower  is  zygomorphous  ;  the  calyx  consists  of  five  blue 
petaloid  sepals  (fig.  79,  h),  of  which  the  upper  (posterior)  is 
shallow  helmet-shaped ;  of  the  five  petals,  two  only  are  easily 
found  as  hammer-shaped  nectaries  concealed  within  the  helmet- 
shaped  upper  sepal ;  the  other  three  are  small  and  inconspicu- 
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OU8  (compare  fig.  79.  .  and  d) ;  tiic  stamens  are  nmnenms.  J  Ik, 
fruit  consists  of  from  three  to  five  divergent  fol  icles^ 

The  plant  has  little  odour,  but  produces  slowly,  when  chew(Ml, 
an  unpleasant,  acrid,  burning  taste. 

The  student  should  observe 

(a)  The  characteristic  shape  of  the  leaf, 

(b)  The  shalltnv  semicircular  hood  of  the  flower, 

(c)  The  characteristic  taste. 

Constituents.— Aconite  herb  contains  certain  alkaloidal  con- 
stituents, but  of  tlu^  exact  nature  of  these  and  the  proportion  m 


Fig.  79.— Aconite  herb,    a,  leaf ;  b,  flower  ;  c,  d,  petals.  Three-fourths 

natural  size.  (Holmes.) 

which  they  exist  there  is  no  very  definite  information.  Dried 
leaves  of  good  quality  contain  about  0  2  per  cent,  of  total  alkaloid 
(Keller),  of  which  a  part  at  least  is  undoubtedly  the  highly  toxic 
crystalline  alkaloid  aconitine,  but  to  w'hat  extent  other  alkaloids 
are  associated  with  it,  and  what  their  nature  may  be,  is  not 
at  present  known.  Probably  the  non-toxic  alkaloids  picraconitine 
and  aconine,  which  have  been  isolated  from  the  root,  are  also 
present  in  the  herb  (compare  '  Aconite  Root '). 

The  herb  also  contains  acunitic  acid,  an  organic  acid  widely 
distributed  throughout  the  vegetable  kingdom,  and  tannin. 
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Uses. — Aconite  administered  internally  produces  a  stead}' 
I'all  in  the  body  temperature,  and  is  therefore  given  to  alleviate 
certain  febrile  conditions ;  it  also  relieves  the  pain  of  neuralgia, 
and  may  be  used  internally  or  externall5^  The  tincture  prepared 
from  the  dry  root  is  much  more  generally  used  than  the  green 
extract  or  juice  made  from  the  fresh  herb. 

The  very  poisonous  nature  of  the  herb  renders  care  necessary 
in  tasting  it. 


BROOM  TOPS 


(Scoparii  Gacumina) 

Source  &C. — The  broom,  Gytisus  Scoparius,  Link  (N.O. 
Leguminosce),  is  a  woody  shrub,  attaining  a  height  of  6  feet, 
indigenous  to  England,  and  distributed  over  temperate  Europe. 
It  is  essentially  a  medicine  of  western  origin,  as  it  was  employed 

by  the  Anglo-Saxons  and  by  the 
"Welsh.  The  upper  parts  of  the 
stems  are  collected,  and  are  offi- 
cial in  the  fresh  state  for  the 
preparation  of  the  juice,  and 
dried  for  making  the  infusion. 

Description. — The  stem  of 
the  broom  produces  numerous 
long,  slender,  wand-hke  branches 
which  are  arranged  alternately 
and  directed  upwards.  They  are 
glabrous,  tough,   and  flexible. 
The  upper  part  of  each  branch 
is  dark  green  in  colour,  and 
bears  five  distinct  wings,  which, 
however,  are  thrown  off  as  the 
stems  increase  in  size.  The 
leaves  are  small,  alternate,  and 
hairy  whilst  young;  the  lower 
are  trifoliate  and  stalked,  but 
those  near  the  ends  of  the  twigs 
are  reduced  to  single  sessile  leaflets.    They  easily  fall  off  fmm 
the  stems  when  dried,  and  in  the  dry  drug  therefore  but  few 

leaves  are  to  be  found. 

The  bright  yellow,  fragrant,  papilionaceous  flowers  are  borne 


Fig.  80.— Broom,  flowering  branch. 
(Maisch.) 


BROOM  TOPS  ^'^'^ 

on  solitary,  axillary  i.eduncles,  and  succeeded  by  oblong,  ilattenc.l 
legumes  with  hairy  margins. 

When  fresh,  the  llowering  plant  has  an  agreeable  odonr 
which,  however,  disappears  on  drying.    The  taste  is  bitter  and 

unpleasant.  ,  ,     -,    ,  i         •  i 

The  dried  drug  consists  almost  entirely  of  the  dark  brownisli- 

green  young  steins  and  branches,  without  leaves,  flowers,  or  fruits. 

Constituents. —Broom  contains  a  liquid  volatile  alkaloid, 
sparteine,  which  has  been  obtained  in  the  form  of  a  colourless 
viscid  oil ;  it  forms  cry  stall  isable  salts,  of  which  the  sulphate 
has  been  used  medicinally.  It  contains  also  an  indifferent 
substance,  scoparin,  obtainable  in  yellow  crystals. 

Uses.— Broom  is  largely  used  as  a  diuretic  in  dropsy,  an 
action  which  is  attributed  to  the  scoparin  it  contains.  Sparteine 
increases  the  force  of  the  heart,  and  has  been  used  in  cardiac 
disease  in  the  place  of  foxglove. 


HEMLOCK  HERB 
(Herba  Conii,  Folia  Conii) 

Source  &c. — The  common  or  spotted  hemlock,  Conium 
maculatum,  Linn.  (N.O.  TJmhelliferce),  is  a  biennial  plant  w'idely 
spread  throughout  temperate  Europe,  and  generall}'  distributed 
over  Great  Britain.  It  w^as  in  all  probability  the  plant  employed 
by  the  Greeks  in  the  preparation  of  poisonous  draughts,  and 
was  much  used  in  Anglo-Saxon  medicine,  but  latterly  has  lost 
much  of  its  reputation  owing  to  the  uncertain  action  of  pre- 
parations made  from  it.  The  herb  is  cultivated  for  medicinal 
use,  wild  plants  being  also  collected. 

Description. — The  plant  produces,  usually  in  its  second  year, 
an  erect,  cylindrical,  glabrous,  hollow  stem,  reaching  a  height 
of  6  feet  or  more,  the  lower  part  of  which  is  marked  w'ith 
purplish  spots  which,  however,  usually  disappear  on  drying. 

The  leaves  are  dark  green  on  the  upper,  paler  on  the  under 
surface,  quite  glabrous,  and  attached  to  the  stem  by  amplexicaul 
petioles.  The  lower  are  large  and  decompound,  attaining  two 
feet  in  length,  the  upper  less  divided,  the  ultimate  segments 
being  ovate  or  lanceolate,  and  acute,  terminating  in  smooth, 
colourless,  horny  points  (fig.  81,  a). 
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The  umbels  are  about  twelve-rayed,  and  provided  with  both 
general  and  partial  involucres,  the  latter  consisting  of  three  short, 
lanceolate  bracts  directed  outwards. 

The  fruits  are  broadly  ovate  and  characterised  by  the 
irregular,  crenate  ridges  and  grooved  endosperm.  (Compare 
'  Hemlock  Fruits.') 

The  plant  has  a  bitterish  taste  and  unpleasant  odour, 
especially  when  crushed  ;  the  addition  of  solution  of  potash  pro- 
duces a  strong  disagreeable  odour  of  mice. 

The  student  should  observe 

(a)  The  glabrous,  spotted  holloio  stem, 

(b)  The  much  divided  leaves,  which  are  paler  on  the  under 

surface,  quite  glabrous,  the  ultimate  divisions  te?-- 
minating  in  smooth  colourless  jpoints, 

(c)  The  general  and  partial  involucres, 

(d)  The  crenate  ridges  and  grooved  endosperm  of  the 

fruit. 

Constituents. — Hemlock  herb  contains  coniine  and  con- 
hydrine.  These  alkaloids  are  present  in  both  stem  and  leaves 
in  largest  quantity  when  the  plant  is  in  full  flower,  the  stem  con- 
taining then  0-064  per  cent,  and  the  leaves  0'187  per  cent.  ; 
the  flowers  and  flower-stalks  contain  0"236  per  cent.  (Farr  and 


Fig.  81.-  Portion  of  the  leaf  of  a,  Conium  macidatum  ;  b,  Anthriscus 
sylvestris ;  c,  JEthma  C7jna2nuni.    Magnified  2  diam.  (Vogl.) 

Wright).  The  herb  should  therefore  be  collected  as  officially 
directed,  when  the  fruit  begins  to  form,  which  will  be  when  the 
plant  is  in  full  flower. 

Uses. — Fresh  hemlock  herb  is  used  for  the  preparation  of  the 
green  extract  and  juice.  These  preparations  are  administered  as 
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sedatives  in  various  spasmodic  diseases,  in  asthma,  whooping 
c.„ii<rh  and  spasmodic  affections  of  the  larynx. 

Adu  era  ions.  -Several  indigenous  un.belhferous  plants 
).ave  been  nustaken  for  hendock.  but  the  characters  detailed 
IbTve  aL  sufficient  to  ensure  the  identification  of  the  latter. 
The  following  may  be  particularly  alluded  to  : 

Zhriscus  syLtris,  Hoffm..  Wild  Chervil.-One  of  the  com- 
monest mnbelliferous  plants ;  it  has,  in  common  with  the  other  less 
frequent  species  of  the  genus,  hairy  leaves  by  which  it  is  easily 
distinguished  from  hemlock  (fig.  81,  b).  The  involucels  are 
not  directed  outwards,  and  the  fruit  is  elongated. 

^thusa  Cynapium,  Linn.,  Fool's  Parsley.-The  ultiinate 
divisions  of  the  leaves  terminate  in  short  brownish  points,  i  he 
under  surface  is  dark  green  and  glossy,  and  exhibits  a  more  or 
less  distinct  network  of  veinlets  (fig.  81,  c).  The  umbel  has 
no  general  involucre,  and  the  bracts  of  the  partial  involucre  are 
long  and  narrow. 


COLTSFOOT 
(Herba  Farfarae) 

Source  &c.— The  coltsfoot,  Tussilago  Farfara,  Linn.  (N.O. 
Co77ipositcB),  is  a  small  herb  with  perennial  creeping  rhizome, 
abundant  in  Ch-eat  Britain.  The  leaves  appear  much  later  than 
the  flowering  stems,  and  these  two  parts  of  the  plant  are  there- 
fore collected  separately  and  usually  sold  separately.  They 
have  been  long  used  as  a  domestic  remedy  for  coughs. 

Description.— The  flowering  stems,  which  appear  in  the  early 
spring,  are  simple  and  hairy,  about  6  inches_  high,  and  bear 
numerous  small,  narrow,  alternate  reddish  bracts.  The  flower- 
heads  are  terminal  and  solitary  and  surromided  by  reddish 
involucral  bracts  ;  they  possess  numerous  ray-florets  with  short, 
very  narrow,  bright  yellow  ligulate  corollas,  the  disc-florets 
being  less  numerous  and  tubular.  The  receptacle  is  flat  and 
naked,  the  fruits  cylindrical,  tapering  towards  the  base  and 
provided  with  an  abundant  pappus  of  white  simple  hairs. 

The  leaves  appear  much  later  than  the  flowers,  and  arise  from 
separate  shoots.  They  are  radical  and  provided  with  long  stalks  ; 
the  lamina  is  cordate  in  outline,  measuring  usually  about  4 
or  5  inches  in  breadth.    The  margin  is  sinuate-dentate,  each 
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tooth  terminating  in  a  hard  brown  point.  The  upper  surface  is 
green,  but  the  under  surface  is  covered  with  loose,  white,  felted, 
woolly  hairs. 

After  the  leaves  have  died  down  the  shoot  rests,  and  produces 
in  the  following  spring  a  flowering  stem,  whilst  other  shoots 
develop  leaves. 

^  Neither  leaves  nor  flowers  have,  when  dried,  any  character- 
istic odour  or  taste. 

The  student  should  observe 

(a)  The  short,  very  narrow  ligiilate  corolla, 
(6)  The  cijlindrical  fruit  loith  pappus, 
(c)  The  shape  and  margin  of  leaves  and  hairij  under 
surface. 

Constituents. — No  active  constituent  is  known.  The  drug 
contams  a  little  tannin,  and  Bondurant  (1887)  found  indications 
of  a  bitter  glucoside  which  was  not  isolated. 

Uses. — Coltsfoot  is  used  solely  as  a  domestic  remedy  for 
coughs. 


G-RINDELIA 
(Herba  Grindelise) 

Source  &C.—  Grindelia  robusta,  Nuttall,  and  G.  squarrosa, 
Dunal  (N.O.  Composita;),  are  perennial  herbs  indigenous  to 
North  America.  G.  rohusta  grows  in  salt  marshes  to  the  west 
of  the  Bocky  Mountains,  G.  squarrosa  in  the  western  plains 
extending  to  the  Sierra  Nevada  and  south  to  Texas.  The  two 
plants  are  so  closely  allied  that  it  is  doubtful  whether  they  should 
not  be  included  in  the  same  species.  Before  the  flowerheads 
expand  they  secrete  a  white,  sticky  resin  ;  in  May  and  June 
the  whole  plant  is  resinous,  and  then  the  leaves  and  flowering 
tops  are  collected  and  dried. 

Description. — The  commercial  drug  consists  largely  of  the 
slender  upper  part  of  the  flowering  stem,  together  with  the 
flowerheads  and  a  few  leaves. 

The  stems,  which  are  frequently  as  much  as  18  inches  in 
length,  are  rounded,  yellow  in  colour,  and  smooth.  They  bear 
alternate,  pale  green  leaves  which,  however,  are  easily  broken  off, 
and  therefore  frequently  lie  loose  in  the  package. 
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The  leaves  are  obleiiK  ^^I'^iluilaU-  in  shape.  U  to  2  iiu-hes 
Urn-,  with  a  serrate  mar-in  ;  they  m-v  ,  i-Ml,  hnttle.  sjno„th, 
sessile,  and  sometimes  umplexicaul. 

The  tlowerheads  are  either  depressed-globular  in  shape  and 
b.'ar  appressed  involucral  bracts  (G.  robusta),  or  they  are  nearly 
conical  with  sqiiarrose  inVolucral  bracts  (G.  squanosa),  j^ivmg 
the  fiowerhead  the  appearance  of  a  burr.  They  are  yellowish 
in  colour,  hard  and  resinous,  the  bracts  being  lanceolate-acunn^ 
nate.  imbricated  and  covered  with  a  resinous  varnish-like  secre- 
tion.  The  florets  of  the  ray  have  a  bright  yellow  ligulate  corolla, 
which  is  not  usually  present  in  the  drug.  The  fruit  is  brown  and 
compressed,  tapering  towards  the  base,  and  crowned  with  a 
pappus  consisting  of  two  or  three  easily  detachable,  stiff,  thick 
bristles. 

The  following  are  the  chief  distinctions  between  the  two 
ftomniercial  drugs. 

G.  robusta  is  greenish-brown  in  colour,  has  ovate,  slightly 
serrate  leaves  and  depressed  globular  flowerheads  w  ith  chjsely 
appressed  bracts. 

G.  squarrosa  is  of  a  straw  colour,  has  lanceolate  more  deeply 
serrate  leaves  and  nearly  conical  flowerheads  with  squarrose 
bracts. 

The  drug  has  a  slight  odour  and  a  somewhat  balsamic  taste. 
The  student  should  observe 

(rt)  The  stalky  appearance  of  the  drug, 

(b)  The  resinous  character,  especially  of  the  flowerheads, 

(c)  The  pale  green,  rigid,  brittle  leaves. 

Constituents. — The  two  plants  appear  to  possess  similar 
pr<jperties.  They  contain  two  glucosides  possessing  great  simi- 
larity with  the  glucosides  of  quillaia  bark  and  senega  root,  and 
traces  of  an  alkaloid  (Schneegans,  1892).  They  contain,  further, 
a  resin  the  properties  of  which  have  not  been  investigated. 

Uses. — Grindelia  has  the  reputation  of  being  almost  a 
specific  for  certain  forms  of  asthma.  It  is  not  much  used  in 
this  country. 

LOBELIA 
(Herb a  Lobelise) 

Source  &C. — Lobelia  or  Indian  tobacco.  Lobelia  injiata 
Limi.  (N.O.  Campanvlacc(c),  an  erect  annual  herb  with  acrid 
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milky  jmce  (latex),  is  distributed  over  the  eastern  states  of  North 
Amenca,  and  cultivated  for  medicinal  use  in  the  states  of  New 
York  and  Massachusetts.    The  drug  was  a  domestic  medicine 


Fig.  82. — Lobelia  inflata.  1,  upper  part  of  a  plant ;  2,  flower  ;  3,  corollii ; 
4,  flower,  cut  vertically  ;  f),  ovary,  cut  transversely ;  6,  lipe  fruit ;  7, 
the  same,  cut  transversely  ;  8,  seed ;  9,  the  same  cut  longitudinally ; 
1,  slightly  reduced  ;  2-7,  enlarged ;  8,  9,  highly  magiiifieii.  (Bentley 
and  Triiiien.) 
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of  the  North  American  Indians,  and  was  introduced  niio 
Kur.)pean  practice  ahout  iHHO.  The  plant  i«  cut  as  soon  as 
the  lower  capsules  turn  hrown,  and  dried  ;  it  is  sent  into  coin- 
inerce  eitlier  loose  or  in  oblong'  compressed  packets. 

Description.— Tlu!  stem  of  the  plant,  which  varies  m  colour 
from  ^reen  to  yellowish  or  often  purplish,  is  hairy  and  wiii^'e  1 
in  the" upper  part,  hut  (iuadran<rular,  chaniuilled,  and  nearly 
j,'lahrous  helow.  The  loaves  are  alternate,  broadly  oval  to  ovate - 
hmceolate  in  outline,  and  vary  in  len^^'th  fn^m  1  to  8  inches. 
They  are  sessile  or  shortly  petiolate,  and  bear,  especially  on  the 
veins  of  the  under  surface,  scattered  bristly  hairs  ;  the  margin 
is  irregularly  crenate-dentate. 

The  flowers,  which  are  arranged  in  a  long  leafy  raceme, 
have  a  pale  blue  bilabiate  corolla,  a  tubular  caly.x  with  five  long 
spreading  teeth,  and  an  inferior  two-celled  ovary.  The  latter 
develops  into  an  ovoid,  inflated,  ten-ribbed  fruit,  about  |  inch 
or  rather  more  in  length,  crowned  with  the  remains  of  the 
calyx,  and  containing  numerous  minute,  brown,  oval-oblong 
seeds,  which,  under  the  lens,  exhibit  a  beautifully  reticulated 
surface. 

In  the  commercial  drug  the  green  hairy  and  winged  or 
purplish  and  channelled  stems  with  alternate  leaf-scars  are 
easily  found.  The  leaves  are  mostly  in  a  fragmentary  condition, 
but  recognisable  by  their  hairy  under  surface.  The  flowers  are 
seldom  to  be  found,  but  the  characteristic  inflated  fruits  con- 
taining the  very  minute  seeds  are  always  present. 

The  stems  and  leaves  contain  laticiferous  vessels  in  the  bast, 
a  character  that  can  be  ascertained  by  microscopical  examina- 
tion only,  but  one  that  may  afford  valuable  aid  in  identifying 
doubtful  specimens. 

The  drug  has  a  somewhat  irritant  odour,  and,  when  chewed, 
an  unpleasant  acrid  burning  taste. 

It  is  said  that  the  plants  are  sometimes  allowed  to  mature 
their  seeds  and  are  then  thrashed,  the  seeds  being  sold  separately, 
whilst  the  herb  is  pressed  into  packets.  This  would  account 
for  the  frequent  absence  of  the  flowers  from  the  drug,  and  for 
the  presence  of  numerous  capsules  with  a  few  ripe  seeds. 

The  student  should  observe 

(a)  The  hairij  winged  stem, 

(b)  The  injfated fruits, 

(c)  The  minute  oblong  reticulated  seeds. 
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Constituents.-That  lobelia  contains  a  toxic  principle  is 
beyond  question,  but  of  the  nature  of  that  principle  there  is 
some  doubt.  J.  U.  and  C.  J.  Lloyd  (1887)  isolated  a  white 
odourless  amorphous  alkaloid,  loheline,  which  gave  easily 
crystalhsable  salts  with  acids,  and  possessed  powerful  emetic 
properties.  They  also  found  a  neutral  crystalline  inactive  sub- 
stance, mflatin.  According  to  subsequent  investigators,  how- 
ever, lobehne  is  a  yellow  viscid  liquid. 

Uses.— Lobelia  is  used  in  asthma  and  bronchitis;  in  large 
doses  it  is  an  irritant  poison,  producing  vomiting,  pain,  and 
purging. 


INDIAN  PINK 
(Herba  Spigeliae) 

Sow.rGet&LC.—S2yigelia marilandica, Linn.  (N.O.  Logaoiiaceae) , 
is  an  erect  herb  attaining  a  height  of  about  2  feet,  and  widely 
distributed  over  the  United  States,  especially  in  the  southern 
and  south-western  states.  It  possesses  anthelmintic  properties 
that  were  well  known  to  the  Indians,  and  was  introduced  into 
European  medicine  about  1754.  The  entire  plant  is  collected 
in  the  autumn,  tied  into  bundles,  and  dried.  The  rhizome  and 
roots,  separated  from  the  aerial  parts  of  the  plant,  are  also 
found  in  commerce. 

Description. — The  stem  is  smooth  and  simple,  quadrangular 
in  the  upper,  rounded  in  the  lower  part.  The  leaves  are  few 
in  number,  opposite  and  sessile ;  they  are  ovate-lanceolate  in 
outline,  about  3  inches  long,  acuminate  at  the  apex,  and  tapering 
towards  the  base.  The  midrib,  and  the  lateral  veins,  of  which 
there  are  usually  four,  are  prominent  ;  the  latter  branch  from 
the  midrib  near  the  base  at  an  acute  angle,  curving  round  towards 
the  apex.  The  stem  sometimes  terminates  in  a  unilateral  spike 
of  flowers  which,  in  the  fresh  state,  are  of  a  brilliant  red  colour, 
but  these  are  not  often  found  in  the  drug. 

The  rhizome  is  small  in  size,  dark-brown,  tortuous,  and 
knotty.  It  is  furnished  with  numerous  slender  wiry  roots,  and 
bears  on  the  upper  side  short  branches  marked  with  the  cup- 
shaped  scars  of  previous  stems. 

The  drug  is  odourless,  but  has  a  rather  acrid  taste. 


INDIAN  PINK  1^1 

The  student  should  observe 

(a)  The  opposite  sessile  leaves  witli  prominent  lateral 
veins, 

{b)  The  small  tortuous  rhizome  with  cup-shaped  .scars, 
{c)  The  smooth  cylindrical  stem. 

Constituents.  —The  dru/,'  is  said  to  contain  a  hquid  volatile 
alkaloid,  spiyeliuc  (Dudley,  1881),  but  this  statement  requires 
c-onhnnation. 

Uses.- Indian  pink  is  often  used  as  a  vermifuge.  It 
possesses  poisonous  properties  allied  to  those  of  gelsemiuni, 
depressing  the  action  of  the  heart  and  respiration,  an<l  causing 
loss  of  muscular  power  when  given  in  large  doses. 


CHIRETTA 
(Oliirata,  Herba  ChirettEe) 

Source  &c.  —  Chiretta,  Swertia  Chirata,  Ham.  (X.O. 
Gcntianecc),  is  an  erect  annual  herb  growing  to  a  height  of  about 
3  feet,  and  indigenous  to  the  mountainous  districts  of  northern 
India.  It  has  long  been  used  by  the  Hindoos,  but  was  not 
introduced  into  European  medicine  till  about  1830.  The  entire 
plant  is  collected  when  the  flowering  is  well  advanced  and 
many  fruits  formed,  and  made  into  bundles  about  3  feet  long, 
weighing  from  1^  to  2  lbs.  each. 

Description. — The  stem,  wdiich  reaches  a  height  of  3  feet 
or  more,  and  attains  ^  inch  in  thickness,  is  of  a  yellowish- 
brown  or  purplish-brown  colour,  glabrous  and  slightly  winged. 
The  lower  part  is  rounded,  and  exhibits,  when  cut  longitudinally, 
a  narrow  wood  enclosing  a  large,  continuous,  easily  separable 
pith  ;  the  upper  part  of  the  stem  branches  freely  in  a  decussate 
manner,  producing  in  the  axils  of  opposite  leaves  slender,  elon- 
gated branches  which  ramify  further  and  bear  numerous  fruits 
and  flowers. 

The  leaves,  not  many  of  which  are  usually  found  in  the 
dnig,  are  opposite  and  sessile,  ovate  or  lanceolate  in  outline, 
acuminate,  entire  and  glabrous.  The  fruits  are  superior,  ovoid 
and  pointed  ;  they  are  formed  from  two  carpels,  but  are  one- 
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celled  and  contain  numerous  minute  reticulated  seeds.  There 
are  not  many  flowers  x^resent  in  the  drug. 

The  tapering  root,  from  which  the  stem  springs,  attains 
about  4  inches  in  length  and  ^  inch  in  thickness  at  the  crown, 
and  is  frequently  obhque. 

The  drug  has  no  marked  odour,  but  all  parts  have  an 
extremely  bitter  taste. 

The  student  should  observe 

(a)  The  2}'iir2)lish-brown  colour  of  the  stem, 

(b)  The  large  con  tinuous  pith, 

(c)  The  intensely  hitter  taste, 
{d)  The  opposite  leaves, 

{e)  The  hicarpellary ,  unilocular  fruits. 

The  first  three  characters  will  suffice  to  distinguish  the 
genuine  drug  from  other  species  of  Sioertia,  which  sometimes 
are  mixed  with  it  or  substituted  for  it,  as  well  as  from  other 
substitutions  that  have  been  occasionally  noticed.  The  last  two 
are  characteristic  of  the  natural  order  Gentianeae  and  are  also 
useful  in  identifying  the  drug. 

Constituents.  —  Chiretta  contains  two  intensely  bitter 
principles,  ophelic  acid  and  chiratin,  both  amorphous  or  in- 
distinctly crystalline  yellow  substances. 

Adulterations. — The  name  chiretta  being  applied  in  India 
to  a  number  of  bitter  plants,  it  is  not  surprising  that  other 
more  or  less  similar  bitter  drugs  are  occasionally  mixed  with  or 
substituted  for  the  official  chiretta.  Sometimes,  too,  plants 
that  resemble  true  chiretta  in  appearance  but  are  much  less 
bitter,  make  their  appearance  under  the  name  of  chiretta. 
Amongst  the  substitutions  and  adulterations  may  be  mentioned 
Swertia  angustifolia,  Buch.-Ham.  ;  S.  alata,  Koyle;  S.  tricho- 
toma,  Wall,  &c.  ;  A^idrograpJiis  paniculata,  Nees  ;  the  root  of 
liuhia  cordifolia.  Linn.,  &c.  The  large  continuous  pith,  dark 
colour,  and  intensely  bitter  taste  are  sufficient  to"  distinguish 
S.  chirata  from  other  species  of  the  same  genus  ;  the  opposite 
leaves  and  hicarpellary,  unilocular  fruits,  from  plants  belonging 
to  natural  orders  not  possessing  these  characters. 

Uses. — This  drug,  which  has  bitter  and  tonic  properties,  is 
highly  esteemed  in  India,  and  much  used  as  a  tonic.  In  this 
country  it  is  now  but  seldom  prescribed,  probably  on  account 
of  the  very  disagreeable  nature  of  its  bitterness. 


HITTHH-SWEET 


183 


BITTER-SWEET 
(Stipites  DiilcamarsB) 

Source  &C. —Tlie  bitter-sweet  or  woody  nightshade,  Sulanuni 
Duhamara,  Linn.  (N.O.  Solaiiacetc),  is  a  perennial  shruhby 
plant  with  long  clinihing  or  straggling  stems,  connnon  ni 
England  in  hedges  and  thickets.  It  produces  small  purplish- 
hlue  flowers  and  red  berries.  During  the  middle  ages  it  was 
much  used  as  a  medicine ;  now  it  is  seldom  emploj  ed. 

The  young  stems  are  green  and  hairy,  but  as  they  gr(nv 
older  the  hairs  fall  oil",  and  they  become  quite  smooth.  The 
stems  are  gathered  when  about  two  or  three  years  old,  cut  int<j 
siiort  pieces,  and  dried. 

Description. — Bitter-sweet  stems  occur  in  commerce  in 
short  pieces  about  \  inch  in  diameter,  of  a  light  greenish  or 
brownish-yellow  colour,  bearing  occasional  alternate  scars. 
The}^  are  nearly  cylindrical,  quite  glabrous,  and  more  or  less 
longitudinally  furrowed  and  wrinkled.  The  yellow,  glossy, 
corky  layer  can  easily  be  scraped  off,  and  the  green  primary 
cortex  disclosed.  The  wood  is  yellowish,  and;  exhibits,  in  older 
pieces,  distinct  annual  rings.  The  stems  are  usually  hollow  in 
the  centre,  the  remains  of  the  pith  being  attached  to  the  inner 
surface  of  the  ring  of  wood. 

The  drug  has  no  marked  odour  ;  the  taste  is  at  first  bittei-, 
l)Ut  afterwards  sweetish. 

The  student  should  observe 

(a)  The  alternate  scars, 

(b)  The  glabrous,  glossy  surface  and  holloiv  centre, 

(c)  The  bitter-sweet  taste. 

Constituents. — Bitter-sweet  contains  an  amorphous  gluco- 
side,  dulcamarin,  to  which  the  characteristic  bitter-sweet  taste 
is  due. 

Whether  the  drug  contains  the  alkaloid  solanine  or  not, 
appears  to  be  at  present  doubtful  ;  it  has  been  obtained  in  white 
bitter  needles  from  the  berries  of  the  black  solanum  [Solanum 
nigrum,  Linn.),  from  the  berries  and  young  shoots  of  the  potato 
(/S.  tuberosum,  Linn.)  and  other  members  of  the  same  natural 
f)rder. 
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WHITE  HOREHOUND 
(Herba  Marrubii) 

Source  &C. — White  horehound,  MavnLhmm  vulgare,  Linn. 
(N.O.  Lahiatce),  is  an  erect  herbaceous  plant  with  perennial 
root,  widely  distributed  over  Europe,  but  not  very  common '  in 
England.  It  is,  however,  collected  in  various  parts  of  the 
country  for  medicinal  use,  and  is  also  imported  from  the  south 
of  France.  The  Komans  esteemed  horehomid  as  one  of  the 
most  valuable  drugs,  but  at  present  it  is  used  only  as  a  domestic 
remedy,  and  that  not  to  any  great  extent.  The  plant  is  cut 
when  in  flower,  and  dried. 

Description. — White  horehound  grows  to  a  height  of  about 
18  inches,  and  possesses  a  quadrangular,  branching  stem 
densely  clothed  with  white  woolly  hairs.  The  leaves  are  about 
1  inch  long,  opposite  and  petiolate ;  the  lower  rounded-ovate, 
the  upper  ovate-acuminate,  with  dentate  or  dentate-crenate 
margin.  They  are  much  wrinkled,  and  both  the  upper  and 
under  surfaces,  but  especially  the  latter,  are  covered  with  white 
felted  hairs. 

The  flowers  are  arranged  in  dense  verticillasters  in  the  axils 
of  the  upper  leaves.  The  hairy  calyx  is  provided  with  ten 
recurved,  hooked  teeth  ;  the  whitish  bilabiate  corolla  is  charac- 
terised by  its  small,  erect,  cleft  upper  lip. 

The  drug  has  an  agreeable  though  not  powerful  odour,  and 
a  somewhat  aromatic  but  very  bitter  taste. 

The  student  should  observe 

(a)  The  dense  felted  hairs  on  the  stem  and  leaves, 

(b)  The  ten  hooked  teeth  of  the  calyx. 

Constituents. — White  horehound  contains  a  crystalline  bitter 
principle,  fiiarrubiin,  that  deserves  closer  investigation  than  it 
has  received,  a  little  volatile  oil,  and  tannin. 

Substitutes.— Other  species  of  Marnihiiim  have  occasionally 
been  substituted  for  M.  vulgare,  but  the  latter  may  be  distin- 
guished by  the  ten  hooked  teeth.  Black  horehound  {Ballota 
nigra,  Linn.)  is  a  very  different  plant ;  it  is  not  covered  with 
white  felted  hairs,  and  has  a  disagreeable  odour. 

Uses.— Horehound  is  used  as  a  domestic  remedy  for  coughs 
and  pulmonary  complaints  generally. 
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INDIAN  HEMP 
(Cannabis  Indica) 

Source.  The  druK  known  as  Indian  hemp.  <^r  Cannabis 
indica.  is  (leiivea  from  Cannabis  satica,  Uun.  (N.O.  brticacere), 
cultivated  in  tropical  districts  of  India. 

The  phmt  is  an  annual  diojcious  herb,  mdigenuus  to  central 
a.id  western  Asia,  but  largely  cultivated  in  temperate  countries 
for  its  strong'  fibres  (hemp)  and  its  oily  seed  (hempseed),  and  m 
tropical  countries  also  for  the  resinous  secretion  which  it  there 
produces.  This  secretion  possesses  very  valuable  and  powerful 
medicinal  properties,  but  is  not  produced  by  the  plant  when 
grown  in  temperate  climates ;  on  the  other  hand,  the  fibre  of 
the  plant  under  the  latter  condition  is  stronger  than  that  of  the 
tropical  plant. 

The  hemp  plant  grown  iri  India  differs,  however,  in  certain 
particulars  from  that  grown  in  Europe,  and  the  plant  was 
formerly  considered  a  distinct  species  and  named  Cannabis 
indica,  but  this  opinion  is  now  abandoned. 

The  cultivation  of  hemp  for  its  seed  and  fibre  dates  from 
very  remote  periods.  It  was  used  as  an  intoxicant  by  the 
Persians  and  Arabians  in  tjae  eleventh  and  twelfth  centuries, 
and  probably  much  earlier,  but  was  not  introduced  into  European 
medicine  till  comparatively  recently  (1838) .  For  medicinal  use  it 
is  grown  in  the  districts  of  Bogra  and  Kajshahi,  to  the  north  of 
Calcutta,  and  westward  thence  through  Central  India  to  Gujerat. 
Very  good  qualities  of  the  drug  are  produced  in  Madras,  hnt 
the  European  market  is  chiefly  supplied  with  inferior  grades 
from  Sholapur  (Hooper). 

The  pistillate  plants,  by  which  alone  the  resin  is  secreted  in 
any  quantity,  are  pruned  to  produce  flowering  branches.  The 
tops  of  these  flowering  branches  are  collected,  allowed  to  wilt, 
and  then  pressed,  by  treading  them  under  the  feet,  into  more  or 
less  compact  masses.  This  forms  the  drug  knowTi  as  '  ganjah  ' 
or  (on  the  London  market)  '  guaza.'  The  larger  leaves  are 
collected  separately  ;  wdien  dried  they  are  known  as  '  bhang.' 

During  the  manipulations  to  which  the  plant  is  subjected  in 
preparing  the  drug  a  certain  (]uantity  of  the  resin  is  separated  ; 
it  is  collected,  and  forms  the  drug  known  as  '  charas'  (churrus). 
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Charas  is  also  prepared  by  rubbing  ganjah  between  the  hands 

plants    in  any  case  separatn.g  part  of  the  active  adhesive  resi 
hence  the  official  description  hmits  the  drug  to  that  f"n  wl  h 
the  resiii  has  not  been  removed. 

AH  these  forms  of  the  drug  are  largely  used  in  India  for 
inoducng  an  agreeable  form  of  intoxication.  Ganfah  ird 
charas  are  smoked  ;  bhang  is  used  to  prepare  a  drink  orlwelt- 
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Fig.  83.— Indian  Hemp,  a,  young  leaf,  b,  pistillate  flower  enclosed  by  a 
bract  and  supported  by  a  stipule,  c,  bract,  showing  glands,  d,  ovary,  cut 
longitudinally,  c  fruit  (benip-seed).  /and  g,  fruit  in  transverse  and  longi- 
tudinal section  (figures  after  Holmes). 

Description. — In  English  coiiiiuerce  the  drug  usually  occurs 
in  flattened,  compressed,  rough  masses  of  dull  dusky  green 
colour,  harsh  and  resinous  to  the  touch.  Sometimes  the  tops 
are  only  2  or  8  inches  in  length,  but  more  frequently  6  to  12 
inches,  the  former  being  preferred.  The}'  consist  of  a  straight 
stem  with  ascending  branches,  longitudinally  furrowed,  and 
bearing  numerous  small  curved  appressed  hairs  and  occasional 
glands.  The  hairs  are  characterised  not  only  by  their  shape, 
but  by  being  enlarged  at  the  base  and  containing  cystoliths. 
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The  leaves  on  tlie  dru^'  (that  is,  llie  upiK-r  leaves  of  tlie 
plant)  are  altonuite  ;  the  lower  are  diKitate,  and  consist  of  three  or 
five  linear-lanceolate  leallets  with  distantly  serrated  inarfrjns  ;  the 
upper  are  simple.  The  uijper  part  of  the  stem  and  branches 
hrar  niuneroiis  llowers  or  fruits. 

The  pistillate  flowers  are  small  and  consist  of  a  snij,de  ovary, 
surrounded  by  a  perianth  and  supported  by  an  ovate  bract,  beyond 
N\  hich  two  lon^'  brown  stigmas  protrude.  The  fruit  is  ovoid, 
sli^^htly  reticulattid,  and  contains  a  single  oily  seed. 

"^Both  bracts  and  leaves  (especially  the  upper  ones)  bear 
uunierous  hairs  and  stalked  glands,  the  latter  secreting  a 
([uantity  of  viscid  adhesive  resin. 

The  drug  has  a  powerful  odour,  but  is  almost  devoid  of  taste. 

The  student  should  observe 

(a)  The  rouf/h  dusk //-(/rem  maf^ncs  in  which  the  drug 
occurs, 

(6)  The  curved  appressed  hairs, 
(c)  The  linear-la  nceoJ ate  leaflets. 

It  is  advisable  to  free  the  drug  from  resin  by  macerating  it 
in  spirit,  and  then  to  soak  it  in  water,  when  the  leaves  can  easily 
be  separated  and  the  flowers  dissected. 

Constituents. — Numerous  attempts  have  been  made  to 
isolate  the  active  constituent  of  Indian  hemp  ;  it  is  not  possible 
here  to  do  more  than  allude  to  the  chief  later  ones. 

In  1881  Siebold  and  Bradbury  isolated  a  thick  yellowish 
oily  liquid,  which  they  termed  cannabinine,  and  their  results 
were  confirmed  by  "Warden  and  Waddell  (1884).  Kobert  (1894) 
separated  a  dark  red  syrupy  mass  possessing  intoxicating  pro- 
perties, and  quite  recently  (189G)  Wood  Bpivey  and  Easterlield 
obtained  from  cliaras,  by  distillation  under  reduced  pressure, 
certain  inactive  terpenes  and  a  viscous  resin,  cannahinol,  which, 
when  warmed,  melts  to  an  oily  liquid.  Cannahinol,  when  taken 
internally,  induces  delirium  and  sleep,  and,  as  far  as  is  at  present 
known,  is  the  intoxicating  constituent  of  Indian  hemp. 

In  addition  to  this  principle,  Matthew  Hay  (1883)  obtained 
colourless  crystals  of  an  alkaloid,  tetano-cannabine,  w-hich,  in 
physiological  action,  resembled  strychnine. 

Uses. — Cannabis  indica  was  formerly  used  as  a  hypnotic 
and  anodyne,  but  is  uncertain  in  its  action.  It  is  administered 
in  mania  and  hysteria  as  an  anodyne  and  antispasmodic. 
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EUPHORBIA  PILULIFERA 

Source  &C.— Euphorbia  pilitlifera,  Linn.  (N.O.  Euphor- 
hiacece),  is  an  annual  herb  indigenous  to  the  hotter  parts  of  I)t,clia 
and  occurring  in  all  tropical  countries.  It  has  been  used  in 
India  as  a  domestic  remedy  for  ringworm,  coughs,  and  other 
complaints.  Quite  recently  it  has  been  much  recommended  for 
asthma,  bronchitis,  emphysema,  &c. 

The  whole  of  the  aerial  part  of  the  plant  is  collected  whilst 
flowering  and  fruiting,  and  dried.  It  is  exported  chiefly  from  India. 

Description. — The  stem  is  slender,  erect  or  ascending, 
attaining  a  height  of  from  1  to  2  feet,  cylindrical,  and  hispidly 
hairy.  The  leaves  are  opposite,  oblong-lanceolate  in  outline, 
from  f  to  1^  inch  long,  and  have  a  dentate  or  serrulate  margin. 
They  are  dark  green  in  colour,  frequently  blotched  with  red,  and 
both  upper  and  lower  surfaces  are  hairy.  The  flowers  are  very 
minute,  and  crowded  in  dense  axillary  or  terminal  cymes  which 
are  seldom  as  much  as  i  inch  in  diameter.  The  fruit  is 
a  minute,  yellow,  three-celled  capsule,  about  ^^'^ch  in 
diameter,  each  of  the  three  carpels  being  distinctly  keeled. 

The  most  conspicuous  part  of  the  di'ug  is  frequently  the 
slender  rounded  stems  ;  the  leaves  are  often  much  broken,  but 
the  fruits,  which  are  very  characteristic,  can  usually  be  found 
by  examining  the  inflorescence  with  a  lens.  The  drug  is 
odourless,  but  has  a  bitter  taste. 

The  student  should  observe 

(a)  The  slender  cylindrical  hairy  stems, 

(b)  The  minute  three-celled  fruits,  each  carpel  distinctly 

keeled  ; 

and  should  compare  the  drug  with 

(i)  Indian  pink,  which  has  larger  leaves  with  prominent 

lateral  veins  and  entire  margins, 

(ii)  Grindelia,  which  has  stouter  yellowish  stems  bearing 

alternate  leaf-scars, 

(iii)  Chiretta  (smaller  pieces),  which  branches  freely,  and 

bears  much  larger  ovoid  fruits  with  numerous  seeds. 

Constituents.— It  appears  doubtful  whether  the  drug  really 
possesses  the  efficacy  with  which  it  is  credited.  Investigations 
have  failed  to  isolate  any  particular  constituent. 
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Uses.  It  1ms  bfcn  reconnueiulcHl  for  asthma,  hr(jj|cijiii.s, 
hay  fevvr,  \vhoopiii«(  cou^'h,  and  other  affections  of  the  respiratory 
or^'ans,  hut  has  never  eonie  into  ^'eneral  use. 


SAVIN  TOPS 
(Cacumina  Sabinae) 

Source  &c. — The  savin,  Jumperus  Habina,  Linn.  (N.O. 
CunifcnO,  is  a  small  ever-^reen  shrub  indigenous  to  the  moun- 
tains of  southern  Europe,  especially  the  southern  Austrian  and 
Swiss  Alps,  and  frequently  cultivated  in  Britain.  It  was 
probably  introduced  l)y  the  Romans, 
to  whom  the  drug  was  well  known. 

The  young  shoots  are  collected  in 
the  spring  from  plants  grown  in  this 
country  ;  they  are  used  fresh  for  the 
preparation  of  the  ointment  and  for 
the  distillation  of  the  volatile  oil,  or 
dried  for  making  the  tincture.  They 
are.  however,  no  longer  official. 

Description.— The  young  twigs  of 
the  savin  are  densely  covered  with 
minute,  thick,  imbricated,  opposite 
leaves,  which  are  appressed  and  fre- 
quently adnate  to  the  stem  for  a 
considerable  portion  of  their  length  ; 
they  are  sessile,  rhomboidal  in  shape, 
and  bluntly  pointed.  On  the  dorsal 
surface  of  each  leaf  a  large  oval  de- 
pression is  visible,  corresponding  to  a 
large  gland  in  the  mesophyll  of  the 
leaf.  Occasionally  small  drooping 
baccate  fmits  may  be  found. 

The  lower  leaves  (and  sometimes  all)  are  more  distant,  Imear 
and  subulate,  and,  instead  of  being  closely  appressed  to  the  stem, 
are  more  or  less  spreading. 

The  drug  has  a  strong,  characteristic  odour  and  a  bitter, 
acrid,  unpleasant  taste. 


A  B 

Fiii.  S4. — Savin.  A,  natural 
size  ;  B,  magnified.  (Moeller.) 
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The  student  should  observe 

(«)  The  rhomboidal,  appressed;  bluntly  pointed  leaves, 
(b)  The  od-glaiids  on  their  dorsal  surfaces, 
{c)  The  verij  characteristic  odour. 

Constituents. -The  principal  constituent  of  savin  is  the 
volatile  oi,l,  of  which  it  yields  from  2  to  4  per  cent.  Tannin  and 
resin  are  constituents  of  secondary  importance. 

Uses.- -Oil  of  savin  is  a  powerful  irritant,  and  is  used  exter- 
nally to  promote  discharge  from  blisters  ;  internally  it  acts  as 
an  emmenagogue,  and  is  often  used  to  procure  abortion, 
frequently  with  fatal  effect. 


IRISH  MOSS 
(Carrageen) 

Source  &C.— Irish  moss,  Ghondrus  crispus,  Stackh.  (Class, 
AlgaB  ;  Subclass,  Khodophycese  ;  Order,  GigartinacecB),  is  not  a 
moss,  but  a  seaweed  widely  distributed  on  the  northern  shores 
of  the  Atlantic  Ocean.  It  is  collected  for  medicinal  use  on  the 
north-western  coast  of  Ireland,  and  the  coast  of  Massachusetts 
in  the  United  States.  The  plant,  which  is  exceedingly  variable 
in  colour,  in  the  amount  of  furcation,  and  in  the  width  of  the 
segments,  grows  just  below  low-water  mark  and  is  collected 
by  raking.  When  fresh  it  varies  in  colour  from  green  to 
dark  purplish  brown,  but  is  bleached  by  exposing  it  to  the 
sun  and  watering  it,  the  colouring  matter,  which  is  soluble  in 
water,  being  partly  washed  out  and  partly  destroyed  by  the 
treatment.  It  is  said  to  be  bleached  also  by  means  of  potassium 
permanganate,  the  excess  of  which  is  decolourised  by  sodium 
hyposulphite,  a  procedure  that  has  the  disadvantage  of  rendering 
the  drug  liable  to  develop  an  odour  of  sulphurous  acid  (Schack, 
1886).  When  finally  dried  the  plant  acquires  a  cartilaginous 
consistency. 

Description. — The  drug,  which  consists  of  the  entire  plant, 
is  usually  yellowish-white  in  colour,  translucent,  and  carti- 
laginous or  horny.  The  thallus  is  rounded  near  its  attachment 
to  the  stones  upon  which  it  has  grown,  but  becomes  flattened 
in  its  upper  part,  repeatedly  branching  dichotomously,  the 
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branches  being  son.etimes  narrow,  -^-^^'^^^^^ 

shaped,  and  then  assnn.int^  a  fanhke  appearance.    It  has  a  shf^ht 

<Klo  u-  of  seaweed  and  a  nu.cila^nnons  ..lin.  taste.    A  decoction 


Fio.  8.5. — Irish  Moss  (Chondnis  crispits).    Three  different  forms  of  the 
plant,  a,  b,  c;  n,  with  fruit,  natural  size.  (Luerssen.) 

made  with  20  times  its  weight  of  water  soHdifies  to  a  jelly  on 
cooling. 

Constituents. — The  principal  constituent  of  Irish  moss  is  a 
gelatinous  pi-inciple,  carragecnin,  of  which  Stanford  obtained 
(1884)  63*7  per  cent.  The  drug  yields  about  15  per  cent,  of  asli, 
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in  which  a  httlc  iodine  can  be  detected,  and  about  7  per  cent,  of 
proteids. 

Uses. — Irish  moss  possesses  demulcent  properties.  It  has 
been  given  in  puhnonary  complaints  and  for  chronic  diarrhoea, 
and  has  been  used  for  the  preparation  of  a  nutritious  jelly. 


Fio.  m.-Gigartina  mcnnillosa.    a,  fruiting  plant,  natural  size. 

(Luerssen.) 

Varieties  &c.—Gigartiim  mamillosa,  Jutg.,  which^is  occa- 
sionally found  mixed  with  Irish  moss,  n.ay  be  diBtinguished 
by  its"stalked  sporocarps,  as  may  also  G^gartma  p^st^Uata, 
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Lainour.,  but  the  latter  is  a  ran;  BritiKli  seaweed  and  its 
presence  would  indicate  that  the  drug  had  probably  been 
collected  in  France  ;  the  sporocarps  of  Chondrus  cnspas  are 
immersed  in  the  thallus,  the  surface  of  which  is  slightly  raised 
over  them. 


BLADDERWBACK 


(Fucus  vesiculosus) 

Source  &c. — Jiladderwrack,  Fucus  vesiculosus  (Class,  Algau  ; 
Subclass,  Phojophyceffi  ;  Order,  Fucacece),  is  a  seaweed  widely 
distributed  on  the  shores  of  the 
Atlantic  Ocean,  and  one  of  the 
commonest  seaweeds  on  the  coast 
of  Great  Britain.  For  medicinal 
use,  the  entire  living  plant  should 
be  gathered  from  the  rocks  to 
which  it  attaches  itself,  and  dried. 
That  which  is  thrown  up  by  the 
sea  on  the  shore  should  be  rejected, 
as  by  contact  with  the  sea  water 
it  is  liable  to  lose  some  of  its  con- 
stituents, which  easily  diffuse  out 
from  those  cells  the  protoplasm 
of  which  has  lost  its  vitality. 

Description.  —  Bladderwrack, 
when  fresh,  is  of  a  dark  olive- 
brown  colom-,  changing,  as  the 
weed  dries,  to  nearly  black.  The 
thallus  of  the  plant  is  thin  and 
flattened,  about  |  inch  m  width, 
attaining  upwards  of-3  feet  in 
length,  though  it  is  usually  rather 
shorter.  It  has  an  entire  margin, 
and  branches  dichotomously, 
bearing  at  intervals  bladder-hke 
swellings  (air-vesicles)  arranged 
mostly  in  pairs;  some  of  the 
branches  terminate  in  club-like 


At 


Fio.  87.— Bladderwrack.  Fruiting 
branch.    Natural  size.  (Maisch.) 

O 
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enlargements,  in  which  the  organs  of  reproduction  are  situated. 
When  sHghtly  moist  it  is  cartilaginous,  but  when  quite  dry, 


Fig.  88.-FUCUS  seirattis.    (Planchon  and  Collin.) 

hard  and  brittle.  It  has  a  peculiar  seaweedy  odour  and  a  dis 
agreeable,  mawkish,  mucilaginous  and  salme  taste. 
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Tlu'  studont  should  observe 

(rt)  The  entire  margin, 

(b)  The  vesicles  usually  in  pairs. 

Constituents.— l^ladderwrack  yields  to  alkaline  solutions  a 
^'unnuy  or  {,'elatine-like  substance  that  has  been  found  in  other 
st'aweeds,  and  termed  algin. 

It  also  contains  niannite  and  a  small  proportion  of  iodine. 
The  latter  appears  to  exist  in  the  form  of  an  organic  compound 
(Eschle,  1897),  similar  in  its  nature  to  the  iodine  compound 
found  in  thyroid  glands.  This  is  probably  the  most  important 
constituent  of  the  drug. 

The  dry  plant  yields  about  0-0113  j)er  cent,  of  iodine 
(V.  Itallie,  1889),  and  1-6  to  3*0  per  cent,  of  ash,  in  which 
chlorides  and  bromides  are  present  in  addition  to  iodides. 

Uses. — Preparations  of  bladderwrack  have  been  used 
medicinally  to  reduce  obesity. 

Varieties  &c. — Fucus  serratus,  Linn.  (fig.  88),  also  a  com- 
mon seaweed  occurring  with  F.  vesiculosus  on  our  rock}'  shores, 
has  a  serrated  margin  and  no  air- vesicles,  whilst  i*^.  nodosus,  Linn., 
has  the  vesicles  usually  single,  not  in  pairs.  The  constituents 
of  these  seaweeds  are  probably  similar  to  those  of  F.  vesiculosus. 


ICELAND  MOSS 
(Cetrai-ia) 

Source  &c. — Iceland  moss,  Cetraria  islandica,  Acharius 
(Class,  Fungi;  Subclass,  Ascomycetes ;  Order,  Biscomycetes),  is 
a  foliaceous  lichen  indigenous  to  Great  Britain  and  widely 
distributed  over  the  northern  hemisphere.  It  is  collected 
chiefly  in  the  German,  Sioiss,  and  Austrian  Alps  and  in 
Scandinavia,  growing  usually  amidst  moss  and  grass  on  the 
lower  mountain  slopes. 

Description.— The  lichen  consists  of  a  veiy  thin,  erect, 
leafy  thallus,  branching  fanlike  into  curled  or  flattened  papery 
lobas  about  J-  inch  broad,  fringed  with  minute  projections 
It  IS  remarkably  harsh  and  springy  to  the  touch,  tough  when 
slightly  moist,  but  brittle  when  quite  dry.  The  upper  surface  is 
usually  of  a  brownish  or  greenish-brown  colour;  the  under- 
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surface  greyish  and'  marked  with  numerous  small,  white 
depressed  spots.  The  apotheeia  are  circular,  of  a  dark  reddish: 
brown  colour,  and  about  ^  mch  in  diameter;  they  are  not  often 
to  be  found  on  the  plant.  The  drug  is  almost  odourless,  and 
has  when  chewed,  a  mucilaginous  bitter  taste.  A  decoction 
(1  to  AO)  gelatmises  on  cooling. 

The  student  should  remember  that  this  drug,  although 
commonly  called  a  moss,  is  not  a  moss  but  a  lichen.  He  should 
also  be  careful  not  to  confuse  Icela?id  moss  with  Irish  moss 
(see  before). 


Fig.  89— Iceland  Moss  (Cetraria  islandica).    Natural  size.  (Luerssen.) 


Constituents. — Iceland  moss  consists  principally  of  a  carbo- 
hydrate, lichenin,  which  though  only  slightly  soluble  in  cold 
water  dissolves  in  hot  water,  the  solution  gelatinising  when 
cooled.  It  differs  from  cellulose  in  the  ease  with  which  it  is 
converted  into  sugar,  in  which  respect  it  is  allied  to  starch. 

Lichenin  is  accompanied  by  iso-lichenin  (dextro-lichenin), 
which  is  soluble  in  water  and  behaves  as  a  soluble  modification 
of  starch. 

Ill  addition  to  these  two  substances  which  constitute  the 
bulk  of  the  drug,  Iceland  moss  contains  a  crystalline  bitter 
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substance,  cetraric  acid,  winch  is  almost  insoluble  in  waicr  but 
dissolves  in  the  presence  of  an  alkali  with  which  it  can  combine 
to  form  a  soluble  salt.  Lichenostearic  acid,  which  is  also 
present,  is  a  tasteless  crystalline  sub- 
stance, insoluble  in  water  but  solubh' 
in  ether. 

Uses.— The  properties  of  Iceland 
moss  are  those  of  a  bitter  tonic 
and  nutritive,  but  it  is  now  seldom 
employed. 


ERGOT 

Source. — Ergot  is  the  sclerotium 
of  Claviccps purpurea,  Tulasne,  origi- 
nating in  the  ovary  of  Secale  cereale, 
Linn.  (N.O.  GraminecB). 

In  the  spring  or  early  summer 
the  spores  of  Claviceps  purpurea  are 
carried  by  the  wind  on  to  the  flowers 
of  various  graminaceous  plants,  in 
the  case  under  consideration  on  to 
those  of  the  rye.  Here  they  germi- 
nate and  produce  colourless  hyphae, 
which  envelop,  with  the  exception  of 
the  apex,  the  very  young  ovary,  and 
penetrate  the  outer  part  of  the  peri- 
carp, covering  it  w^ith  a  soft  white 
felted  mass,  which  gradually  takes 
the  place  of  the  ovary,  and  is  known 
as  the  sphacelia.  During  this  period 
a  saccharine  secretion,  '  honey  dew,' 
is  produced  by  the  hyphae,  and  at  the 
same  time  numbers  of  conidia  are 
formed,  thus  contributing  to  the 
further  dissemination  of  the  fungus 
by  means  of  the  insects  attracted  to 
the  honeydew.  After  the  felted  mass 
has  reached  its  full  development,  the 
sclerotium  is  gradually  pro  lucod  at 


Fio.  no.— Ear  of  Kye  bearing 
two  fully  developed  ergots. 
Niitural  size.  (Luerssen.) 
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its  base  by  the  hyphte  forming  a  dense  compact  mass  instead 
of  a  loose  felt.  The  sclerotimn  grows  and  finally  projects  from 
the  ear  of  rye,  which  has  by  this  time  ripened,  bearing  on  its 
apex  the  remains  of  the  felt. 

In  this  compact  form  the  fungus  is  able  to  resist  the  damp 
and  cold  of  the  autumn  and  winter.  In  the  spring  it  produces 
small  stalklike  projections  (stromata,  fig.  91,  b)  each  of  which 
is  terminated  by  a  globular  head  in  which  numberless  spores- 
(ascospores)  are  developed,  and  these,  carried  by  the  wind  on 
to  the  flowers  of  the  rye,  complete  the  cycle  (compare  Green's 
'Manual  of  Botany,'  vol.  ii.  p.  86). 

Ergot  is  collected  chiefly  in  Spain,  Eussia,  Germany,  and 
Austria.    It  is  sometimes  picked  grain  by  grain  by  hand,  or 


Fig.  91. — A,  Ergot  of  Eye.    (Planchon  and  Collin.) 
B,  Ergot  of  Eye  germinating.  (Luerssen.) 


more  usually  separated  from  the  grain  after  it  has  been  threshed 
by  a  machine  specially  designed  for  that  purpose.  Its  exclusion 
from  the  grain  is,  in  countries  in  which  rye-bread  forms  the 
staple  food  of  the  people  (as  in  Eussia),  a  matter  of  the  utmost 
importance,  as  the  continued  consumption  of  bread  containing 
ergot  has  led  to  widespread  disease  (ergotism). 

Description. — The  grains  of  ergot  are  usually  about  i  to 
1|  inch  in  length,  and  of  a  very  dark  violet  or  nearly  black 
colour.  They  are  slender  and  curved,  tapering  towards  both 
ends,  to  one  of  which  a  small  whitish  appendage  (remains  of  the 
sphacelia)  is  often  attached,  and  in  section  rounded  or  obscurely 
triangular.  They  are  longitudinally  furrowed,  especially  on 
the  concave  side,  and  often  bear  as  well  numerous  small  trans- 
verse fissures.    Ergot  breaks  easily  with  a  very  short  fracture. 
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_a  is  whitish  or  pinkish  wliite  within.  l)ut  does  not  exhibit  any 
definite  structure  wlien  examined  with  a  lens.  It  has  a  charac- 
teristic (hsa^a-eeablo  odour  and  an  unpleasant  mawkish  taste. 

Constituents.— Few  druf,'H  have  been  so  often  investigated 
witli  such  varying  results  as  ergot. 

Most  important  amongst  its  constituents  is  the  crystalline 
alkaloid,  ergotinine  (also  called  cornutine),  of  which  it  contains 
from  0-1  to  0-26  per  cent.  This  is  probal)ly  the  only  alkaloid 
in  ergot,  the  cornutine  of  Kobert  being  partially  changed 
ergotinine  (Keller,  Tanret).  In  addition  to  this  alkaloid  ergot 
contains  two  organic  acids— viz.  crgotinic  acid,  which  is  soluble 
in  water  but  insoluble  in  alcohol,  and  produces  paralysis  of  the 
spinal  cord  ;  and  S2)hacclinic  acid,  insoluble  in  water,  soluble  in 
hot  alcohol,  producing  contraction  of  the  blood-vessels,  and 
consequently  gangrene.  Neither  of  these  acids  has  been  isolated 
in  a  state  of  purity. 

These  three  principles,  of  which  one  only  has  been  obtained 
in  a  pure  and  crystalHne  form,  represent  the  active  constituents 
of  ergot  as  far  as  we  are  acquainted  with  them. 

Ergot  contains  in  addition  a  large  quantity  (about  33  per 
cent.)  of  fixed  oil,  together  with  proteids,  such  alkaloids  as 
choline  and  lecithine,  and  a  number  of  other  less  important 
constituents. 

Spanish  and  Eussian  are  the  chief  commercial  varieties  of 
ergot,  although  others  (German,  Austrian,  Swiss,  Swedish)  are 
known.  Spanish  is  generally  larger  and  of  handsomer  appear- 
ance, but  contains  less  ergotinine  than  the  Russian,  viz.  0-205 
per  cent,  against  0-245  ;  the  latter  is  therefore  to  be  preferred. 

Varieties. — Ergot  can  also  be  obtained  from  wheat  and 
numerous  other  plants  belonging  to  the  natural  order  Graminecc. 
They  are  usually  smaller  and  slenderer  than  the  ergot  of  rye. 

Uses.— Ergot  is  chiefly  used  to  control  haemorrhage,  and  to 
excite  or  increase  uterine  contraction. 
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WOODS 

GUAIACUM  WOOD 
(Lignum  Guaiaci,  Lignum  Vitse) 

Source  &C. — The  lignum  vitae  or  guaiacum  wood  of  com- 
merce is  derived  from  Guaiacum  officinale,  Linn.,  and  G. 
sanctum,  Linn.  (N.O.  ZygophyllecB),  both  evergreen  trees,  the 
former  a  native  of  the  West  Indian  Islands  and  the  north  coast 
of  South  America,  the  latter  indigenous  to  southern  Florida- 
and  the  Bahamas.  Both  occur  in  Cuba  and  Hayti,  whence 
the  wood  is  largely  exported.  The  Spaniards  became  acquainted 
with  it  when  they  conquered  San  Domingo  ;  the  drug  was  soon 
brought  to  Europe,  where  it  acquired  an  immense  reputation 
in  the  sixteenth  century  as  a  cure  for  syphilis  and  certain  other 
diseases,  the  resin  extracted  from  the  trunk  being  introduced 
subsequently. 

The  trees  are  felled,  the  bark  stripped  off,  and  the  wood 
exported  in  the  shape  of  logs,  often  of  considerable  size  and 
weight. 

Description. — The  trunks,  which  are  commonly  6  or  8  inches 
in  diameter,  are  either  smooth  externally  or  exhibit  shallow 
furrows.  They  are  exceedingly  hard,  heavy  and  compact,  and 
consist  of  a  dark  heartwood,  some  5  or  6  inches  in  diameter, 
surrounded  by  a  narrow  yellowish  ring  of  sapwood. 

In  the  heartwood,  which  alone  is  official,  brown  zones  may 
be  distinguished,  alternating  with  darker  olive-green  or  nearly 
black  ones  ;  these  are  not  annual  rings  though  they  resemble 
such,  but  are  produced  by  variations  in  the  resin  secreted  in 
the  wood. 
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The  medullury  rays,  wliicli  can  be  seen  under  a  lens,  are 
narrow,  stnii^'lit,  and  closely  approximated  ;  the  vessels  are 
distinct,  usually  sin{,'le,  and  arranj^'ed  in  concentric  zones. 

The  wood  splits  very  irregularly,  owing  to  the  oblique  and 
varying  course  taken  by  the  wood  fibres.  Both  these  and  the 
vessels— in  fact,  all  the  elements  of  the  heartwood— are  filled 
with  a  dark  resin,  which  is  sometimes  also  found  in  cavities  in 
the  trunk.  This  resin  assumes  under  the  influence  of  oxidising 
agents  a  deep  blue  colour,  a  reaction  which  can  be  utilised  in 
identifying  the  wood,  for  a  tincture  prepared  from  it  will  acquire 
a  deep  blue  colour  on  the  addition  of  a  dilute  solution  of  ferric 
chloride. 

The  wood  exhales,  when  warmed,  a  faint  aromatic  odour, 
recalling  benzoin,  and  has,  when  chewed,  an  acrid  taste.  Its 
toughness  and  hardness  render  it  valuable  for  many  technical 
purposes,  and  it  is  chiefly  used  in  making  blocks,  pulleys,  &c. 
The  chips  or  turnings,  in  which  state  it  is  usually  employed  in 
pharmacy,  should  consist  of  the  dark-coloured  heartwood  alone, 
but  they  are  frequentlj'  mixed  with  the  lighter,  pale  yellow 
sapwood.  The  latter  contains  but  very  little  (about  3  per  cent.) 
of  resin,  which  is  not  identical  with  the  resin  of  the  heartwood. 
The  latter  is  so  heavy  as  to  sink  in  water. 

The  student  should  observe 

(a)  The  pale  colour  of  the  sapwood, 

(b)  The  dai-k  greenish-brown  heartioood, 

(c)  The  distribution  of  the  vessels  in  the  latter. 

Constituents. — The  heartwood  of  guaiacum  contains  be- 
tween 20  and  25  per  cent,  of  resiji,  which  has  been  found  to 
consist  of  guaiaretic  acid,  guaiaconic  acid,  and  guaiacic  acid. 
Guaiaconic  acid  is  the  constituent  that  is  coloured  blue  by 
oxidising  agents.    (Compare  '  Guaiacum  Eesin.') 

Uses.— Guaiacum  has  a  local  stimulant  action  which  is 
sometimes  useful  in  sore  throat.  In  the  form  of  ammoniated 
tmcture  the  resin  is  used  in  chronic  gout  and  rheumatism, 
whilst  the  wood  is  an  ingredient  in  the  compound  decoction  of 
sarsaparilla,  whicli  is  used  as  an  alterative  in  syphilis.  In  the 
latter  case  the  resin,  which  is  insoluble  in  water,  is  not  ex- 
tracted from  the  wood,  and  the  drug  does  not  in  all  probability 
contribute  to  any  medicinal  action  that  the  decoction  may 
possess. 
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QUASSIA  WOOD 
(Quassias  Lignum) 

Source  &c.— The  official  quassiaiwood  is  derived  from  Ficrcena 
excelsa,  Lindl.  (N.O.  Simaruhece),  a  tree  reaching  a  height  of 
50  or  60  feet,  and  common  on  the  plains  and  lower  moun- 
tains of  J amaica. 

Quassia  wood  was  introduced  into  medicine  about  the  middle 
of  the  eighteenth  century,  but  was  then  obtained  from  Quassia 
amara,  Linn.,  a  smaller  tree  than  Picrcena  excelsa,  and  indige- 
nous to  the  north  of  South  America,  whence  its  usual,  distinctive 
name  of  Surinam  quassia.  The  wood  of  P.  excelsa  was  found 
to  possess  the  same  properties,  and  has  been  substituted  for  it 
in  England,  but  Surinam  quassia  remains  official  on  the 
Continent. 

The  trunks  and  larger  branches  with  the  bark  attached  are 
exported  in  logs  and  billets  several  feet  in  length,  and  varying 
from  2  to  8  inches  or  more  in  diameter. 

Descpiption. — The  logs  of  Jamaica  quassia  wood  are  com- 
monly covered  with  a  thin,  dark  grey  or  nearly  black  bark,  which 
is  more  or  less  readily  separable.  The  wood  is  pale  yellow  in 
colour,  light,  rather  dense,  and  easily  split.  When  the  smoothed 
transverse  section  is  moistened  and  examined  with  a  lens 
numerous  narrow  medullary  rays  can  be  seen  traversing  some- 
what irregular  concentric  rings.  The  latter  are  not  annual 
rings,  but  are  produced  by  the  distribution,  in  more  or  less  con- 
centric zones,  of  bands  of  parenchyma  (false  annual  rings). 
The  vessels  are  usually  in  groups  of  two  or  three,  and  frequently 
extend  from  one  medullary  ray  to  the  next. 

Not  unfrequently  dark  grey  patches  are  visible  m  the  wood  ; 
they  are  caused  by  a  fungus,  the  dark  hyph£e  of  which  penetrate 
the  wood  through  the  cells  of  the  meduUary  rays  and  wood 
parenchyma. 

The  wood  has  no  odour,  but  the  taste  is  purely  and  intensely 
bitter.  It  is  usually  employed  in  pharmacy  in  the  form  of  chips 
or  turnings. 

The  student  should  observe 

(a)  The  pale  colour  and  intensely  hitter  taste  of  the  drug, 
(6)  The  distribution  of  the  vessels. 
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Constituents.  -  AcconlinK  to  Massute  (IH'JO),  Jaiiiaica 
quassia  wood  contains  two  closely  allied  crystalluie  bitter  pnn- 
ciples,  a  picrasmin  and  /3  picrasmin,  which  are  to  l)e  regarded 
as  the  active  constituents;  it  contains,  further,  a  niniute  quantity 
of  a  yellow  crystalline  substance  which  exhibits  ni  acidihed 
alcohol  a  nmgnificeiit  blue  liuorescence. 

The  wood  contains  no  tannin. 

Uses.    Quassia  is  used  as  a  pure  bitter  tonic. 

Substitutes.— Surinam  quassia  is  usually  in  smaller  billets 
than  Jamaica  quassia ;  it  is  best  distinguished  by  its  micro- 
scopical characters,  the  medullary  rays  being  usually  one  cell  wide, 
whereas  in  Jamaica  quassia  they  are  two  or  three  cells  wide  ; 
the  wood  parenchyma  is  free  from  crystals  of  calcium  oxalate, 
which  are  conspicuous  in  Jamaica  quassia.  The  width  of  the 
medullary  rays  and  the  presence  of  calcium  oxalate  are  there- 
fore specified  in  the  Pharmacopoeia  in  order  to  exclude 
Surinam  quassia ;  for  although  the  physiological  action  is  pre- 
sumably the  same,  it  is  desirable  for  the  sake  of  uniformity  to 
use  one  variety  of  the  wood  only.  The  bitter  principles  con- 
tained in  Surinam  quassia  are  distinct  from  those  of  Jamaica  ■ 
quassia,  and  have  been  called  '  quassiins '  (Massute,  1890). 


LOGWOOD 
(Lignum  Hsematoxyli) 

Source &c, — The  logw-ood  tree, Hceniatoxyloji  campechianum. 
Linn.  (N.O.  Legicminosce),  is  a  tree  of  moderate  size,  indigenous 
to  Central  Avierica,  hwi  naturalised  in  the  West  Indian  Islands. 
The  use  of  the  wood  as  a  dye  was  probably  known  to  the 
Mexicans,  for  its  introduction  into  Europe  followed  closelj'  on 
the  conquest  of  Mexico  by  Cortes ;  it  was  introduced  in  1746 
into  the  London  Pharmacopoeia  as  a  mild  astringent,  but  is 
now  not  much  used  medicinally. 

The  wood  is  exported  in  the  form  of  billets  and  logs  from 
which  both  bark  and  sapwood  have  been  separated  ;  the  heart- 
wood  alone  contains  the  colouring  and  astringent  principles. 

Description. — The  logwood  of  commerce  consists  simply  of 
the  heartwood  of  the  tree,  and  is  imported  in  logs  and  billets, 
often  of  considerable  weight.    Externally  these  are  of  a  dull 
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dark  orange  or  purplish  red  colour,  internally  they  are  reddish 
brown  ;  they  are  hard  and  heavy,  but  easily  split.  The  transverse 
section  exhibits  under  the  lens  very  narrow  and  closely  approxi- 
mated medullary  rays  and  narrow  concentric  dark  zones  alter- 
nating with  paler  ones,  a  diiference  due  to  the  colouring  matter 
secreted  in  the  former. 

The  odour  of  the  chips  is  faint  but  pleasant,  recalling  that 
of  violets ;  the  taste  is  sweetish  and  astringent.  When  chewed 
the  wood  tinges  the  saliva  violet.  It  imparts  a  similar  colour 
to  dilute  aqueous  solutions  of  caustic  alkalies. 

Logwood  is  cut  by  suitable  machinery  into  chips  or  turn- 
ings of  a  reddish-brown  colour,  and  these  are  usually  subjected 
to  a  process  of  fermentation.  They  are  well  moistened,  heaped 
together,  and  exposed  to  the  air  for  a  period  of  from  four  to  six 
weeks,  the  heaps  being  frequently  turned  over  ;  they  are  then 
dried.  By  this  process  the  chips  darken  in  colour  and  exhibit 
in  patches  a  dark  beetle-green  lustre.  The  unfermented  chips 
are  alone  ojSicial. 

The  student  should  observe 

(a)  The  reddish-hroimi  colour  of  the  chips, 
(5)  The  violet  colour  they  produce  in  contact  with  alka- 
line solutions. 

Constituents.— The  principal  constituent  of  unfermented 
logwood  is  hcematoxylin,  of  which  it  contains  about  10  per 
cent.  This,  when  pure,  is  colourless  and  crystalline,  but  in  the 
presence  of  alkalies  it  is  easily  oxidised  to  haematein,  which 
forms  dark  scaly  crystals  with  a  green  lustre,  soluble  in 
alkaline  solutions  with  production  of  a  blue  or  reddish  colour. 
During  the  fermentation  to  which  the  chips  are  subjected  the 
colourless  hasmatoxylin  is  partially  converted  into  haematein, 
and  to  the  presence  of  this  substance  the  beetle-green  lustre 
that  characterises  the  fermented  chips  is  due. 

Logwood  contains,  further,  tannin,  resin,  and  a  trace  of  vola- 
tile oil.  The  sweetish  taste  is  produced  by  the  haematoxylin, 
the  astringeiicj^  by  the  tannin. 

Uses. — Logwood  is  largely  used  as  a  dye  and  in  the  manu- 
facture of  inks.  Much  of  it  is  converted  for  these  purposes 
into  an  aqueous  extract  containing  about  50  per  cent,  of  haema- 
toxylin and  from  10  to  30  per  cent,  of  haematein.  Medicinally, 
it  is  employed  occasionally  as  a  mild  astringent. 
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RED  SANDERS  WOOD 
(Red  Sandal  Wood,  Lignum  Pterocarpi) 

Source  &C.— lied  sHiuleiK  wood  \h  the  heartwood  of  Pteru- 
ciirpus  santalinus,  Linn.  f.  (N.O.  Leguininosce),  a  small  tree 
indigenous  to  suuthern  India  and  the  Pliilii)pine  Islands  ;  it  is 
cultivated  in  southern  India,  whence  the  drug  is  obtained. 
During  the  middle  ages  it  was  classed  as  a  spice  and  used  for 
culinary  purposes,  and  at  one  time  it  was  supposed  to  possess 
medicinal  properties  ;  it  is  now  employed  solely  as  a  colouring 
agent.  Why  this  inodorous  red  wood  should  bear  the  same 
name  as  the  pale  fragrant  yellow  sandal  wood  is  uncertain. 

The  tree  is  now  regularly  cultivated  in  districts  situated  to 
the  west  and  north-west  of  Madras.  The  felling  of  the  trees  is 
controlled  by  the  inspectors  of  forests,  and  the  revenue  yielded 
by  them  is  considerable.  The  dark  red  heartwood  alone  is 
exported. 

Description. — lied  sanders  wood  is  imported  in  billets  and 
logs  of  varying  length,  but  usually  not  very  thick,  deprived  of 
both  the  rugged  bark  and  the  pale  sajjwood.  It  is  of  a  deep 
blood-red  colour  both  internally  and  externally,  the  transverse 
section  exhibiting  alternating  darker  and  lighter  zones.  The 
medullary  rays  are  just  visible  under  the  lens ;  the  vessels  are 
large,  mostly  isolated,  and  connected  by  fine,  bright  red  lines 
(wood  parenchyma).  The  wood  is  very  hard,  but  can  be  easily 
split.  It  is  inodorous,  has  but  a  very  slight  astringent  taste,  and 
when  chewed  does  not  colour  the  saliva  red. 

The  red  resinous  colom-ing  matter  is  produced  in  the  form 
of  droplets  in  all  the  elements  of  the  heartwood  (wood  fibres, 
wood  parenchyma,  and  vessels).  It  is  readily  soluble  in  alcohol, 
but  only  very  sparingly  in  water,  and  in  this  respect  it  differs 
essentially  from  logwood,  which  freely  yields  its  colouring  matter 
to  water. 

In  pharmacy  the  wood  is  usually  employed  in  the  form  of 
small,  hard,  splintery  raspings  of  a  dull  purplish-red  colour. 
The  student  should  observe 

(a)  The  dull  2nirplish- red  culuiir, 

(b)  The  hardness, 

(c)  The  slight  suluhility  of  the  colouring  matter  in  water. 
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Constituents.— Bed  sanders  wood  contains  a  red  crystalline 
substance,  santalm  (or  santalic  acid),  which  is  insoluble  in  water, 
but  yields  a  red  solution  with  alcohol,  and  violet  with  caustic 
alkalies.  Santal  (Weidel,  1869),  pterocarpin  and  homoptero- 
carpin  (Cazeneuve  and  Hugouneng,  1887,  1890)  are  colourless 
crystalline  substances  also  contained  in  red  sanders  wood. 

Uses.— Eed  sanders  wood  is  used  solely  as  a  colouring  agent, 
and  even  in  this  respect  it  has  only  a  limited  application,  as  the 
colouring  matter  requires  alcohol  to  dissolve  it,  and  is  precipitated 
when  the  alcoholic  solution  is  diluted  with  water. 


SANDAL  WOOD 
(Yellow  Sandal  Wood) 

Source. — The  yellow  sandal-wood  tree,  Santalum  album, 
Linn.  (N.O.  SantalacecB),  is  a  small  tree  distributed  over  India 
and  the  Malay  Archipelago.  It  is  found  especially  in  southern 
India,  from  Mysore  to  Madras,  and  is  regularly  cultivated  there 
for  the  sake  of  its  wood,  which  has  long  been  used  in  India  in 
religious  ceremonies.  It  was  known  in  Europe  in  the  eleventh 
century,  and  has  been  used  medicinally  since  the  middle  of  the 
fifteenth  century. 

The  yellow  sandal- wood  tree  is  a  Government  monopoly  in 
Mysore,  whence  nearly  all  the  sandal  wood  of  commerce  is 
obtained.  The  tree  is  plentiful,  but  must  be  grown  slowly  in 
arid  situations  upon  poor  and  stony  soil  to  yield  the  largest  pro- 
portion of  oil.  The  tree  is  uprooted  and  roughly  deprived  of  its 
bark  and  part  of  the  sapwood.  It  is  then  taken  to  certain 
depots  (of  which  there  are  nine  in  Mysore)  where  the  trunks  are 
sawn  into  lengths  of  about  3  feet  and  trimmed,  and  the  roots  are 
freed  from  bark.  The  logs  are  sent  either  direct  to  London  or 
by  native  craft  to  Bombay,  whence  they  are  exported  to  London. 
A  certain  amount  of  the  wood  is  distilled  in  Mysore,  and  the 
oil  obtained  is  sold  by  auction. 

Description. — Sandal-wood  logs  are  about  3  feet  in  length 
and  up  to  G  or  8  inches  in  diameter,  consisting  of  the  heartwood 
only  of  the  tree.  The  wood  is  yellowish  or  pale  reddish  in 
colour,  hard,  heavy  and  dense,  but  easily  split.  The  transverse 
section  shows  alternating  lighter  and  darker  zones  ;  the  medul- 
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lary  rays,  which  are  very  fine  and  clone  togetliii-,  urc  wnMe 
under  a  lens  ;  the  vessels  are  mostly  solitai-y,  being  only  occa- 
sionally arranged  in  small  radial  groups. 

The  wood  has  a  slightly  hitt(M-  taste,  hut  strong,  very  fragrant 
odour. 

In  the  yellow  sandal  wood  the  formation  of  heartw  ood  is  due 
to  the  production  of  a  volatile  oil,  not,  as  in  the  case  of 
guaiacuni  or  red  sandal  wood,  of  a  resin,  or,  as  in  the  case  of  log- 
wood, of  a  mixture  of  resin,  tannin,  and  colouring  matter.  The 
volatile  oil  is  found  in  all  the  elements  of  the  wood  ;  it  is  not 
secreted  by  or  contained  in  any  particular  cells  or  glands. 

The  student  should  observe 

(a)  The  jmle  colour, 

{b)  The  characteristic  odour  and  taste, 

(r)  The  vessels  imially  single. 

Constituents. — The  only  important  constituent  of  the  wood 
is  the  cola  tile  oil,  of  which  it  yields  from  2  to  5  per  cent. 

Uses. — The  wood  is  used  as  a  source  of  the  volatile  oil,  and 
technically  for  the  manufacture  of  various  articles.  Sandal-w^ood 
oil  is  a  stimulant  and  disinfectant  of  the  whole  genito-urinarj^ 
tract. 

Varieties. — The  wood  of  other  trees  is  occasionally  im- 
ported under  the  name  of  sandal  wood.  The  chief  of  these  are 
Australian  sandal  wood  (from  Fusanus  spicatus,  E.  Br.,  N.O. 
Santalacea)  and  Venezuelan  or  West  Indian  sandal  wood 
(Amyris  halsamifera,  Linn.,  N.O.  Bnrseracea).  They  nu'y 
both  be  distinguished  by  the  vessels  being  arranged  in  radially 
elongated  groups  (Petersen,  1886). 
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SECTION  VII 
BARKS 

BARBERIIY  BARK 
(Cortex  Berberidis) 

Source  &c.— The  common  barberry,  Berberis  vulgaris,  Liim. 
(N.O.  Berberidea),  is  a  shrub  commonly  about  6  feet  high, 
with  three-lobed  thorns  at  the  bases  of  the  tufts  of  leaves.  It 
occurs  scattered  over  Great  Britain,  and  is  distributed  over  the 
greater  part  of  Europe  and  temperate  Asia.  The  yellow  flowers, 
which  are  arranged  in  elegant  drooping  racemes,  are  succeeded 
by  oblong  scarlet  fruits. 

The  stem  bark  is  collected  by  shaving,  and  dried. 

Description. — Barberry  bark  occurs  in  small,  thin,  nearly 
flat  ^  pieces  not  often  exceeding  2  inches  in  length  or  ^  inch  in 
breadth,  dark  in  colour,  with  a  decided  yellow  or  yellowish-grey 
tinge. 

The  outer  layer  (cork)  ^  is  dark  yellowish-grey  in  colour, 
and  is  marked  with  shallow,  longitudinal  furrows  or  deeper 

'  Barks  are  said  to  be  in  flat  pieces  when  they  are  quite  flat ;  in  curved  pieces 
when  they  present  a  curved  but  not  deeply  concave  transverse  section  ;  in  recurved 
pieces  when  the  concave  surface  is  the  outer  portion  of  the  bark ;  in  cltannelled 
pieces  when  the  transverse  section  is  deeply  concave.  Should  it  be  so  deeiJy 
concave  that  the  edges  nearly  or  quite  overlap,  a  quill  is  produced,  and  should 
both  edges  be  inroUed  a  double  quill  is  formed.  Single  or  double  quills  packed 
inside  one  another  form  compound  quills. 

^  The  restriction  by  botanists  of  the  common  English  terms,  bark  and  cortex, 
to  portions  only  of  the  bark  and  cortex  has  rendered  an  intelligible  description  of 
the  structure  of  barks  exceedingly  difficult.  I  have  used  the  term  bark  in  its 
ordinary  English  signification — that  is,  to  denote  all  the  tissues  of  the  stem  and 
root  exterior  to  the  cambium — whilst  I  have  restricted  the  term  cortex  to  that 
portion  of  the  bark  extending  from  the  epidermis,  cork  or  phelloderm,  as  the  case 
may  be,  up  to  and  including  the  endodermis.  Cortex  corresponds,  therefore,  to 
the  '  middle  bark  '  of  many  pharmacognosists.    I  have  employed  the  term  bast 
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fissures,  becoming  ultimately  scaly;  it  frequently  bears  tbe 
minute  black  apotbecia  of  small  inconspicuous  licbens.  Tbe 
inner  surface  is  dark  yt'Uowisb-bnnvn,  longitudmally  striated 
and  Hbrous,  and  occasionally  bas  fragments  of  yellow  wood 
adbering  to  it. 

Tbe  bark  breaks  witb  a  fracture  tbat  is  sbort  in  tbe  outer 
portion  (cork  and  cortex),  but  fibrous  and  strongly  laminated  in 

tbe  inner  (bast). 

Tbe  transverse  section  exbibits  under  tbe  lens  a  narrow  cork 
and  a  dark  brown  Imst  traversed  by  paler,  yellow  medullary 
ravs.  Tbe,  bast  rays  contain  narrow,  tangentially  elongated 
l)untlles  of  bast  fibres,  wbicli  easily  separate  from  tbe  bast 
parencbynia  into  strands  and  produce  the  laminated  appearance 
and  fracture. 

The  bark  bas  a  bitter  taste,  and  colours  the  saliva  yellow 
when  chewed. 

The  student  should  observe 

(a)  The  yellow  colon?-  both  of  the  bark  and  the  wood  that 

is  sometimes  attached  to  it, 

(b)  The  minute  lichens  (the  presence  of  which  proves  it  to 

be  stem  bark), 

(c)  The  stronghj  laminated  hast. 

Constituents. — Barberry  bark  contains  several  alkaloids,  of 
which  herherine  is  the  most  important.  Berberine,  which  can 
be  obtained  in  yellow  crystals,  is  found  in  a  number  of  plants 
belonging  not  only  to  this  but  to  other  natural  orders,  as,  for 
example,  in  Hydrastis  canadensis  (Ranunculaceae),  Jateorhiza 
Coliunha  (Menispermaceae),  &c. 

Oxyacanthine  and  herhamine  are  colourless  alkaloids  that 
have  been  obtained  from  the  bark  of  barberry  root,  and  doubtless 
exist  also  in  that  of  the  stem. 

Uses. — Barberry  bark  is  sometimes  emploj^ed  as  a  remedy 
for  fevers,  and  as  a  tonic. 

to  denote  the  tissue  extending  from  the  endodermis  to  the  cambium,  corresponding 
therefore  to  the  'inner  bark.'  For  the  tissue  to  which  botanists  restrict  the  term 
bark  I  have  retained  the  old  name  '  mitcr  bark'  as  it  forms  the  outer  portion  of 
those  barks  in  which  it  is  formed. 

I  have  endeavoured  to  give  further  precision  to  the  descriptions  by  inserting 
in  brackets  the  usual  botanical  term  when  I  have  thought  desirable. 

The  student  should  study  the  anatomy  of  the  bark  in  his  text-book  of  botany 
before  passing  to  this  section  of  the  work. 

P 
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CANELLA  BARK 


(Wild  Cinnamon  Bark,  Cortex  Canellse) 

Source  &c.  — Canella  bark  is  obtained  from  Canella  alba, 
Murray  (N.O.  GanellacecB),  a  small  tree  distributed  over  the 
West  Indian  Islands  and  found  also  in  Florida.  With  this 
tree  the  Spaniards  became  acquainted  when  they  discovered 
America,  and  thinking,  from  its  aromatic  bark,  that  it  was  a 
kind  of  cinnamon,  which  was  known  to  them  as  a  valuable 

Asiatic  spice,  they  brought  it  to  Europe, 
where  it  received  the  name  of  white  cin- 
namon or  '  canella  alba.'  It  is  now  used 
by  the  negroes  as  a  condiment. 

The  bark  of  the  tree  is  covered  with  a 
thick  layer  of  ash-grey  cork ;  by  gentle 
beating,  this  layer  of  cork  is  detached,  and 
the  remainder  of  the  bark,  which  has  been 
at  the  same  time  loosened,  can  then  be 
stripped  off  and  dried.  It  is  exported 
chiefly  from  the  Bahamas. 

Descpiption. — Canella  bark  occurs  in 
commerce  in  channelled  pieces  and  single 
quills  of  very  varying  size,  evidently  ob- 
tained from  small  trunks  and  from  large 
and  small  branches.  The  quills  vary  in 
diameter  from  \  inch  to  1  inch  or  more ; 
channelled  pieces  may  be  as  much  as 
2  inches  broad  and  \  inch  thick.  Much 
of  the  bark  shows  evidence,  in  the  shape 
of  irregular  longitudinal  fractures,  of  the 
beating  to  which  it  has  been  subjected.  The  outer  surface  is  of 
a  bright  pale  reddish  or  yellowish-buff  colour,  very  hard  and 
granular,  and  usuaUy  marked  at  somewhat  distant  intervals 
with  circular  crateriform  scars  or  with  whitish  spots,  as  well  as 
with  numerous  shallow,  trans  verse  or  longitudinal  depressions. 
The  inner  surface  is  paler,  and  finely  striated  longitudinally^ 

The  bark  breaks  with  a  very  short  granular  fracture,  ihe 
smoothed  transverse  section  exhibits  under  the  lens  a  narrow, 
irregular,  translucent,  brown  outer  layer  (phelloderm  of  scleren- 


Fig.  02. —Canella  bark. 
Natural  size. 
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chyniatuus  cells),  a  paler  cortex  in  which  numerous  brown  oil- 
cells  can  be  seen,  and,  in  the  bast,  white  wavy  medullary  rays. 

The  odour  is  aj^reeably  spicy,  recalling  cinnamon  ;  the  taste 
pungent  and  bitter. 

The  student  should  observe 

(a)  The  hard  buff  outer  nurfacc  with  its  characteristic 

scars  or  spots, 
(6)  The  oil-cells  and  medulldrij  rai/s, 
(c)  The  characteristic  odour  a  ml  ttiste. 

Constituents. — Canella  bark  ccjuUins  ai>out  i  per  cent,  of 
volatile  oil  which  has  a  pungent  aromatic  taste.  The  bitter 
principle  has  not  yet  been  isolated,  and  it  is  doubtful  whether 
the  pungency  is  due  entirely  to  the  volatile  oil.  The  bark 
contains  no  tannin — a  negative  character  by  which  it  may  be 
distinguished  from  that  of  Cinnaviodendron  corticosum. 

Uses. — It  was  formerly  used  as  an  aromatic  and  stimulant, 
but  is  now  almost  obsolete. 


OINNAMODENDRON  BARK 
(False  Winter's  Bark) 

Source  &C. — Cinnamodendron  bark,  or,  as  it  is  sometimes 
called,  false  Winter's  bark,  is  derived  from  Cinnamodendron 
corticosum,  Miers  (N.O.  Canellacece),  a  small  tree  indigenous  to 
Jamaica. 

True  Winter's  bark  (the  bark  of  Drimys  Winteri,  Forst., 
N.O.  Magnoliacece)  was  first  brought  to  Europe  in  1579  by 
Captain  Winter,  who  became  acquainted  with  it  during  the 
detention  of  his  ship  in  the  Straits  of  Magellan.  No  doubt 
his  attention  was  directed  to  the  bark  by  its  very  pungent 
peppery  taste.  True  Winter's  bark  was,  however,  difficult  to 
procure,  and  for  a  long  time  cinnamodendron  bark,  which 
resembles  true  Winter's  bark  in  its  pungent  taste,  was  substituted 
for  it,  whence  its  name  of  '  false  '  Winter's  bark.  The  impor- 
tation of  cinnamodendron  bark  has  also  ceased,  and  other  barks 
(such  as  canella  bark  and  the  bark  of  a  species  of  Croton)  have 
been  sold  in  its  stead.  The  peppery  taste  of  both  true  and  false 
Winter's  barks  disappears  if  the  barks  are  kept,  and  is  therefore 
frequently  not  perceptible  in  museum  specimens. 

p  2 
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Description.— Cinnamodendron  bark  occurs  in  channelled 
pieces  or  single  quills,  frequently  bearing  a  close  resemblance  to 
canella  bark.  The  outer  surface  is  usually  of  a  dingy  brownish- 
grey  colour,  hard,  and  marked  with  circular  rusty-brown  spots 
and  occasional  shallow  transverse  depressions,  being,  but  for  the 
latter,  nearly  smooth.  The  inner  surface  is  reddish  brown 
and  longitudinally  striated. 

The  bark  breaks  with  a  short  fracture,  and  the  transverse 
section  exhibits  a  structure  resembling  that  of  canella  -bark. 
The  external  layer  is  a  dark  phelloderm ;  the  cortex  is  commonly 
reddish  or  dark  reddish-brovm  and  marked  with  still  darker  oil- 
cells  ;  the  medullary  rays  are  pale  in  colour  and  wavy. 

The  odoar  of  the  bark  is  characteristic,  distinctly  recalling 
coriander ;  the  taste  also  resembles  that  of  coriander,  but  is  in 
addition  rather  bitter,  and  in  fresh  bark  extremely  pungent. 

The  student  should  observe 

(a)  The  dark  colour, 

(b)  The  rusty-brown  spots, 

(c)  The  coriander-like  odour  and  taste, 

and  should  compare  the  bark  with  canella  bark,  with  which  it 
has  been  confused. 

Constituents. — Of  the  constituents  of  cinnamodendron  bark 
we  know  little.  Neither  the  pttngent  principle  nor  the  volatile 
oil  has  been  examined.  The  drug  contains  tannin,  by  which,  as 
well  as  by  the  physical  characters,  it  may  be  distinguished  from 
canella  bark.  A  cooled  decoction  is  coloured  deep  red  by  a 
solution  of  iodine,  a  reaction  which  distinguishes  it  from  true 
Winter's  bark. 

Cinnamodendron  bark,  canella  bark,  and  true  Winter's  bark 
are  further  easily  distinguished  by  their  structure. 

Uses. — Cinnamodendron  bark  has  been  substituted  for  true 
Winter's  bark,  a  remedy  now  obsolete  in  Europe,  but  much  used 
in  Brazil  for  diarrhcea  and  gastric  debility. 

OUSPARIA  BARK 
(Angostura  Bark,  Cortex  Ouspariae) 

Source  &C. — Cusparia  bark  is  obtained  from  Cusparia  febri- 
Juga,  DC.  (N.O.  Bictacece),  a  tree  indigenous  to  the  mountains 
of  Venezuela,  and  there  abundant.    It  was  introduced  into 
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European  lacdicine  about  tlui  end  of  the  last  century,  being 
brought  from  Angostura  (on  the  Orinoco)  to  Trinidad,  whence  its 
luune  'Angostura  l)Rrk.'  At  present  it  is  not  much  used  in 
medicine. 

Description.— Cusparia  bark  occurs  in  somewhat  thin  curved 
or  channelled  pieces  or  single  quills,  usually  about  3  or  4  inches 


Fio.  93. — Cusparia  bark,  showinj^  buff  spongy  cork  and  obliquely 
cut  edges.    Natural  size. 


long  and  y'^  to  ^  inch  thick,  but  sometimes  much  longer,  one 
of  the  Ipngitudinal  margins  being  frequentl}"  obliquely  cut, 
indicating  that  the  bark  is  not  easily  stripped  from  the  tree. 
The  outer  layer  (cork)  is  sometimes  bufif-coloured,  friable,  and 
easily  removed  by  the  finger-nail,  sometimes  dark  grey,  thin  and 
firmly  adherent,  a  difference  due  to  the  alternate  production  of 
laj'ers  of  thin  and  thick  walled  cork  cells. 

Below  the  cork  is  a  hard,  dark  brown  middle  layer  (cortex), 
whilst  the  inner  surface  of  the  bark  (bast)  is  of  a  cinnamon  or 
chocolate  brown  colour  and 
finely  striated.  This  portion 
frequently  exhibits  a  lami- 
nated structure  and  bears 
numerous  minute  short  white 
lines  longitudinally  arranged, 
which  are  usually  easily 
visible  under  a  lens,  especially 
after  the  inner  surface  has 
been  smoothed  with  a  knife. 
They  are  caused  by  axially 
elongated  cells  filled  with 
acicular  crystals  of  calcium  oxalate.  Similar  white  masses  of 
calcium  oxalate  may  be  seen  on  the  smoothed  radial  and 
transverse  sections. 

The  bark  breaks  with  a  short  resinous  fracture,  the  trans- 
verse section  exhibiting  a  whitish  cork,  a  yellowish-brown  cortex^ 


Fig.  94. — Cusparia  bark.  Transverse 
section,  showing  oil-cells  and  groups 
of  bast-fibres.  Magnified.  (Planchon 
and  Collin.) 
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and,  m  the  bast,  yellowish  oblique  or  wavy  medullary  rays 
alternating  with  darker  bast-rays.  Throughout  both  cortex 
and  bast  numerous  cells  filled  with  white  crystals  of  calcium 
oxalate,  as  well  as  minute  dark  ones  filled  with  oil,  may  be 
distinguished  under  the  lens. 

The  bark  has  an  mipleasant  musty  odour  and  a  bitter  taste. 

The  student  should  observe 

(a)  The  corJc,  which  is  often  spongy, 

{h)  The  laminated  inner  'portion, 

(c)  The  calcium  oxalate, 

(d)  The  characteristic  odour. 

Constituents. — A  number  of  interesting  bodies  have  been 
isolated  by  Beckurts  and  Nehring  (1891)  from  cusparia  bark. 
Several  alkaloids  are  present,  of  which  four,  amounting  to- 
gether to  about  2-4  per  cent.,  have  been  obtained  in  crystals 
and  closely  examined,  whilst  other  amorphous  alkaloids  await 
further  investigation. 

Of  the  crystalline  alkaloids  the  two  most  important  are 
galipine  and  cusparine,  galipidine  and  cusparidine  being 
present  in  smaller  quantity. 

Although  these  alkaloids  are  bitter,  the  bitterness  of  the 
bark  is  due  principally  to  a  crystalline  bitter  principle,  an- 
gosturin,  which  contains  no  nitrogen  and  is  therefore  not 
alkaloidal ;  it  is  soluble  both  in  water  and  alcohol. 

The  bark  contains  in  addition  a  substance  apparently  of 
glucosidal  nature  which,  on  boiling  with  diluted  sulphuric  acid, 

yields  a  fluorescent  substance. 
The  characteristic  odour  is 
due  to  about  1'5  per  cent,  of 
7-olatile  oil. 

Uses. — Cusparia  belongs 
to   the   group   of  aromatic 
bitters.     It  formerly  had  a 
high  reputation  as  a  febrifuge 
and  tonic,  being  preferred  to 
cinchona  bark  on  account  of 
its  freedom  from  astringency. 
Substitutes. — The  accidental  substitution  in  Hamburg  in 
1804  of  the  bark  of  Strychnos  nux-vomica,  Linn.,  for  cusparia 
bark  led  to  several  cases  of  poisoning.    Such  a  substitution  or 


Fig.  95.— Nux  Vomica  bark.  Trans- 
verse section,  showing  band  of 
sclerenchymatous  cells.  Magnified. 
(Planchon  and  Collin.) 
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aaiMixUire  is  not  likdy  to  occur  a^aui,  and  would  moreover  be 
easily  detected,  as  the  barks  do  not  bear  mucli  resemblance  to 
one  another.  Nux  vomica  bark  is  harder  and  thicker  ;  it  occurs 
in  small,  often  recurved  pieces,  with  dark  ^rreyish,  yellowish,  or 
rusty-red  cork,  usually  bearing  nunierous  greyish  warts.  The 
dark  transverse  section  t^xhibits  under  the  lens  a  distinct  paler 
line  of  sclerenchymatous  cells  separating  tlie  cortex  innn  the 
bast.  This  line  of  sclerenchymatous  cells  is  never  found  in 
cusparia  bark,  which  seldom  contains  any  sclerenchymatous 
tissue  other  than  small  isolated  groups  of  bast  fibres.  This 
latter  character  suffices  to  distinguish  cusparia  bark  from 
copalchi  bark  (Croton  niveus,  Jacq.),  Brazilian  angostura  bark 
{Esenbeckia  fehrifuga,  A.  Juss.),  and  others,  the  separate  enu- 
meration of  which  would  be  beyond  the  scope  of  the  present 
volume. 
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Source  &c. — Simaruba  bark  is  obtained  from  two  species 
of  Simaruba,  viz.  Simaruba  amara,  Aublet,  and  ^S'.  rjlauca, 
DC.  (N.O.  Simarubea),  both  of  them  tall  trees  with  long 
horizontal  roots,  the  former  a  native  of  Guiana  and  northern 
Brazil,  the  latter  of  the  West  Indian  Islands  and  Florida.  It 
was  brought  from  Guiana  to  Paris  in  1713  as  the  bark  of  a  tree 
called  by  the  natives  simaraba  and  used  by  them  with  great 
success  in  dysentery.  In  Europe  it  soon  gained  renown,  and 
was  imported  in  considerable  quantity. 

The  bark  is  stripped  from  the 
root,  probably  after  a  preliminary 
beating  to  loosen  it,  freed  from  the 
outer  layer  (cork)  and  dried.  Pos- 
sibly the  bark  from  the  stem  is  also 
colk'cted. 

Description.— Simaruba  bark  is 
imported  in  long  fibrous  strips, 
sometimes  as  much  as  3  feet  in 
length,  several  inches  wide,  and 
between  ^  and  ^  inch  thick.  These  pieces  are  more  or  less 
fissured  and  rent  longitudinally,  probably  the  result  of  beat- 
ing.   Externally  they  are  of  a  buff  or  yellowish-brown  colour, 


Fig.  96.  —  Simaruba  bark. 
Transverse  section,  mag- 
nified. (Berg.) 
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and  rough  as  though  they  had  been  deprived  of  the  outer 
cork  layer  by  rasping.  They  are  frequently  marked  with 
brownish  raised  corky  warts  or  the  depressions  left  after  their 
removal. 

The  inner  surface  is  yellowish,  longitudinally  striated,  and 
fibrous.  In  fact  the  whole  bark  is  characterised  by  its  extremely 
fibrous  nature,  as  it  may  be  bent  double  without  completely 
breaking. 

The  transverse  section  exhibits  numerous,  fine,  yellow  medul- 
lary rays  traversing  the  bark  from  the  inner  almost  or  quite  to 
the  outer  margin,  and  showing  therefore  that  the  drug  consists 
almost  entirely  of  bast  tissue,  the  cork  and  part  or  all  of  the 
cortex  having  been  removed. 

The  drug  has  no  odour,  but  a  very  bitter  taste. 

The  student  should  observe 

(a)  The  extremely  fibrous  nature  of  the  bark, 

(b)  Its  yellowish  colour  and  bitter  taste, 

(c)  The  characters  of  the  transverse  section. 

Constituents. — Simaruba  bark  contains  bitter  principles, 
probably  identical  with  either  the  picrasmins  of  Jamaica  quassia, 
or  the  quassiins  of  Surinam  quassia.  The  drug  requires  re- 
investigation. 

Uses. — Simaruba  bark  was  formerly  used  for  dysenterj' ;  it 
is  now  seldom  employed  in  European  medicine. 


EUONYMUS  BARK 
(Cortex  Euonymi) 

Source  &c. — Euonymus  bark  is  the  dried  root-bark  of  the 
wahoo  tree,  Euonymus  atropurpureus,  Jacquin  (N.O.  Celas- 
trinecB),  a  tall  erect  shrub  with  small  dark  purple  flowers 
succeeded  by  crimson  fruits ;  it  is  common  in  the  eastern 
United  Sta  tes,  extending  westward  to  Wisconsin  and  southward 
to  Florida.  The  root-bark  is  alone  official,  but  the  stem-bark 
also  is  collected. 

Description. — Euonymus  root-bark  occurs  in  small,  more  or 
less  irregular  quilled  or  curved  pieces,  not  usually  exceeding 
3  inches  in  length  or  ^  inch  in  width.     The  outer  layer  is  a 
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soft,  spongy,  finely  fissured  cork,  easily  removed  with  the  finger- 
nail ;  it  is  of  a  light  ash-grey  colour  marked  with  darker  lines 
or  patches  (due  to  adhering  particles  of  earth)  and  occasional 
small  transverse  scars.  The  inner  surface  is  of  a  pale  tawny 
yellow  or  huff  colour  and  nearly  smooth ;  occasionally  a  thin 
shaving  of  pale  yellow,  dense  wood  adheres  to  it,  indicating  that 
the  bark  is  separated  with  difficulty  from  the  root. 

It  breaks  with  a  very  short 
fracture,  and  if  the  two  pieces  be 
separated  very  gently  from  one 
another  delicate  mucilaginous 
threads  will  be  seen  connecting 
them  ;  these  threads  are  the  elas- 


Fig.  98.  —  Euonymus  root-bark. 
Transverse  section,  magnified. 
(Planchon  and  Collin.) 


Fig.  97. — Euonymus  root-bark. 
Natural  size. 


tic,  mucilaginous  contents  of  cer- 
tain of  the  cells  of  the  bast.  The 
section,  which  is  of  a  greyish- white 
colour,  exhibits,  when  moistened, 
a  narrow  whitish  cork,  a  pale 
cortex  and  darker  bast. 
The  bark  has  a  faint  but  characteristic  odour,  and  a  dis- 
agreeable and  persistent,  bitter,  acrid  taste. 
The  student  should  observe 

{a)  The  spongy  grey  cork, 

(b)  The  characteristic  silky  threads  from  the  fractured 

surface. 

(c)  The  bitter  taste. 

Constituents.— Very  little  that  is  definite  is  known  of  the 
chemical  constituents  of  euonymus  bark.    A  nearly  colourless 
amorphous,  mtensely  bitter  principle,   euonymiii,  has  been 
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^  isolated  (Weiizell,  1862),  as  well  as  a  crystalline  glucoside 
(Meyer,  1883,  Romni,  1885),  resembling  digitalis  in  its  action,  to 
which  the  same  name  has  been  given  ;  the  latter  constituent  is 
said  not  to  be  contained  in  commercial  eiionymin .  Both  of  these 
substances  must  be  carefully  distinguished  from  commercial 
euonymin,  which  is  a  powdered  extract,  and  from  the  crude 
mixture  of  substances  precipitated  by  water  from  a  concentrated 
alcoholic  tincture,  which  is  also  known  as  euonymin. 

Uses.— Euonymin  (the  powdered  extract)  is  an  hepatic 
stimulant,  direct  cholagogue,  and  mild  cathartic.  It  is  used  in 
constipation  and  in  hepatic  derangements. 

Stem-bark.— The  stem-bark,  which,  although  not  official, 
is  a  commercial  article,  occurs  in  long  thin  narrow  strips ;  it 
has  a  dark  greenish-grey  cork,  green  cortical  portion,  and 
fibrous  bast ;  it  is  therefore  easily  distinguished  from  the 
root-bark. 


ALDER  BUCKTHORN  BARK 
(Cortex  Rhamni  Frangulse) 

Source  &C. — The  alder  buckthorn,  Bhamnus  Frangula, 
Linn.  (N.O.  Bhaimiece) ,  is  a  shrub  indigenous  to  and  not  un- 
common in  England,  and  distributed  generally  over  Europe. 
It  is  distinguished  from  the  common  buckthorn  {B.  cathartica, 
Linn.),  the  only  other  indigenous  species,  by  its  entire  leaves, 
hermaphrodite  flowers  with  five  stamens,  and  the  absence  of 
thorns. 

The  medicinal  value  of  the  bark  appears  to  have  been  known 
in  the  middle  ages,  but  forgotten  until  recent  years  when  its 
use  was  again  advocated.  Even  now  it  appears  to  meet  with 
little  favour. 

The  bark  is  stripped  from  the  stem  and  branches,  the  wood 
of  which  is  valued  for  making  charcoal.  When  fresh  it  has  an 
unpleasant  odour  and  taste,  and  acts  as  an  emetic,  properties 
which  are  all  lost  when  the  bark  is  dried  and  kept ;  alder  buck- 
thorn bark  should  not  therefore  be  employed  medicinally  until 
it  has  been  kept  for  at  least  a  year. 

Description. — The  dried  bark  as  found  in  commerce  varies 
very  much  in  size  according  to  the  size  of  the  stem  or  branch 
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fro.u  winch  it  been  collecte.l.  It  occurs  in  single  or  double 
nX"  ^ch  n»y  be      much  .s  li  inch  n,  ■  mmeter  or 

tie  as  inch ;  conunonly  they  are  several  inches  m  length. 
Yotg  harl  is  usually  extremely  thin,  almost  papery  .n  texture^ 
with  I  smooth,  glossy,  dark-purplish  exter.or  marked  ^v,th 
small  circular  or  transversely  elongated  wh.t.sh  lent.cels  Ihc 
cork  frequently  exfoliates,  or  at  least  easily  separates,  d.sclosmg 
a  yellowish-brown  cortex  ;  hut  it  the  outer  layers  of  cells  alone 
be  removed  by  scraping,  the  inner  part  of  the  cork  is  of  a  dark 
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Fig.  99.— Alder  Buckthorn  bark.    A,  young,  B,  older  bark.    Natural  size. 

crimson  colour.  The  inner  surface  is  dark  cinnamon -brown  in 
colour  and  nearly  smooth,  exhibiting  under  the  lens  fine  longi- 
tudinal striations. 

The  fracture  is  short  in  the  outer,  but  rather  fibrous  in 
the  inner  part,  groups  of  bast  fibres  projecting  a  short  distance 
beyond  the  fractured  surface. 

The  transverse  section  shows  under  the  lens  a  narrow  dark 
piirple  cork  and  yellowish-brown  cortex  and  bast. 

Older  bark  is  commonly  much  rougher.  It  has  usually  a 
dull  dark  purple  colour,  and  is  marked  with  transversely  elongated 
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enticels  and  shallow  longitudinal  fissures,  the  cork  exhibiting 
less  disposition  to  exfoliate.  The  transverse  section  shows  a 
snnilar  purple  cork  ;  the  bast  is  thicker  and  allows  of  very  fine 
medullary  rays  being  distinguished. 

The  bark  has  no  odour  and  a  taste  that  is  scarcely  bitter 
As  previously  observed,  it  should  not  be  used  medicinally  until 
at  least  a  year  after  its  collection. 

The  student  should  observe 

{a)  The  dark  purple  cork,  showing,  when  scraped,  a  deep 

crimson  colour, 
{h)  The  light-coloured  lenticels, 
(c)  The  shortly  fibrous  fracture  of  the  bast. 

Constituents.— From  alder  buckthorn  bark  that  has  been 
kept  as  directed,  a  glucoside,  frangulin,  is  obtainable  in  yellow 
crystals.  This  substance  is  slowly  volatile  at  ordinary  tempera- 
tures, and  stains  white  paper,  in  which  the  bark  has  been  kept, 


Fig.  100.— Alder  Buckthorn  bark.    Transverse  section,  magnified.  (Berg.) 

yellow  ;  it  is  not  found  in  fresh  bark,  and  appears  to  be  produced 
from  some  constituent  of  the  fresh  bark  that  is  at  present  Un- 
known. Frangulin  is  a  glucoside,  and  yields  by  hydrolysis  a 
sugar  (rhamnose)  and  emodin  (sometimes  called  frangulinic 
acid),  which  is  also  found  in  the  free  state  in  the  bark. 
Frangulic  acid  (pseudo-frangulin,  Aweng,  1897),  another  con- 
stituent of  the  bark,  has  not  yet  been  obtained  pure ;  it 
resembles  the  cathartic  acid  of  senna,  and  like  that  substance 
is  laxative.  The  aperient  action  of  alder  buckthorn  bark  is 
probably  due  to  the  combined  effect  of  the  frangulin,  emodin, 
frangulic  acid,  and  possibly  other  unknown  constituents. 
The  emetic  action  of  the  fresh  bark  has  been  attributed  to  a 
ferment  which  is  destroyed  by  heat  (Aweng,  1897),  but  this 
statement  requires  confirmation. 

Uses. — Alder  buckthorn  bark  has  been  used  as  an  agreeable 
laxative,  preferable  to  cascara  sagrada  on  account  of  its  more 
agreeable  taste. 
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OASCARA  SAGRADA 
(Cortex  Rhamni  Piirsliiani,  Sacred  Bark) 

Source  &c.— Cascara  sagi-ada,  as  this  drug  is  commonly 
called,  is  the  bark  of  Ehamniis  Pursliianus,  DC.  (N.O.  Bham- 
nece),  a  shrub  or  small  tree  abundant  in  north  California  and 
very 'abundant  in  the  states  of  Washington  and  Oregon.  The 
bark  of  B.  calif ornicus,  Eschsch.,  was  known  to  the  Spanish 
settlers  in  California  as  cascara  sagrada,  a  name  which  has 
since  been  applied  to  the  bark  of  the 
closely  allied  B.  Pursliianus.  The 
latter  has  been  much  used  as  a 
laxative  since  1883. 

The  bark  is  collected  in  the  spring 
and  early  summer,  as  soon  after  the 
rains  as  possible.  At  that  season  it  is 
easily  peeled  from  the  wood,  and  when 
di'ied  curls  into  quills.  If  left  till 
later  in  the  year  it  adheres  so  firmly  to 
the  wood  that  it  has  to  be  cut  off,  and 
then  brings  shavings  of  wood  with  it. 

Descpiption.  —  Cascara  sagrada 
occurs  in  straight,  stiff,  single  quills 
or  in  channelled  pieces.  The  quills 
vary  from  ^  to  1  inch  or  more  in 
diameter,  whilst  the  channelled  or 
sometimes  flattish  pieces  may  be  as 
much  as  4  inches  wide  ;  commonly 
the  drug  is  seen  in  pieces  about 
4  or  6  inches  long,  f  inch  across,  and 
from -jig-  to  inch  thick,  the  thin- 
nest being  most  esteemed. 

The  outer  layer  is  a  smooth,  dark  purplish-brown  cork 
marked  with  transversely  elongated  whitish  lenticels.  The 
bark,  however,  is  usually  more  or  less  completely  covered  with 
silvery  grey  patches  of  lichens  which  conceal  the  purple  cork 
and  the  lenticels  and  give  to  the  drug  its  pervading  greyish- 
white  colour,  but  they  can  easily  be  removed  by  scraping,  dis- 


Fig.  101.— Cascara  Sagrada 
bark.    Natural  size. 
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closing  the  purplish  cork.  The  inner  surface  is  of  a  dark,  or 
even  very  dark,  reddish-brown  colour  and  longitudinally  striated, 
with  faint  transverse  corrugations. 

The  fracture  is  short ;  that  of  the  bast  being  shortly  fibrous. 
The  smoothed  transverse  section  exhibits  under  the  lens  a  narrow 
purplish  cork,  a  yellowish-grey  cortex  in  which  darker  translu- 
cent points  (groups  of  sclerenchymatous  cells)  can  be  dis- 
tinguished, and  a  brownish-yellow  bast  in  which  wavy,  some- 
what distant  medullary  rays  may  sometimes  be  discerned. 

The  bark  has  a  characteristic  though  not  strong  odom%  and 
a  persistent,  nauseously  bitter  taste. 

Like  alder  buckthorn  bark,  this  drug  should  be  kept  for  at 
least  a  year  before  it  is  used  medicinally;  the  action  is  then 
milder  and  less  emetic.  It  also  shares  with  alder  buckthorn 
bark  the  property  of  imparting  a  yellow  colour  to  the  paper  in 
which  it  is  kept. 

The  student  should  observe 

{a)  The  purplish  cork  and  the  grey  lichens  covering  it, 
(&)  The  groups  of  sclerenchymatous  cells  in  the  cortex, 
(c)  The  characteristic  odour  and  taste. 

Constituents. — Our  knowledge  of  the  constituents  of  cascara 
bark  is  very  deficient.  Emodin  has  been  isolated  from  it  in 
orange-yellow  crystals,  and  frangulin,  which  yields  emodin  by 
hydrolysis,  is  probably  also  present.  Several  resins  have  been 
separated,  to  one  of  which  the  bitter  taste  is  said  to  be  due. 

Dohme  and  Engelhard t  (1898)  claim  to  have  isolated  a 
purgative  glucoside,  purshianin,  in  dark  brown-red  crystals 
melting  at  237°  C.  By  hydrolysis  purshianin  yields  emodin  and 
a  sugar.    These  results  await  confirmation. 

Uses. — Cascara  sagrada  is  tonic  and  stomachic  in  small 
doses,  aperient  in  large  doses,  and  cathartic  if  freely  given. 
It  is  said  to  be  more  active  and  more  certain  than  alder 
buckthorn. 

Substitutes. — The  bark  of  B.  calif ornicus,  Eschsch.,  has  been 
substituted  for  that  of  B.  Purshianus.  The  shrub  occurs 
sparingly  in  north  California,  but  abundantly  in  the  south  and 
east  of  the  state,  as  well  as  in  Arizona,  New  Mexico,  and  Texas. 
The  bark  is  said  to  be  distinguished  by  its  dull  grey,  slightly 
reddish  cork,  its  fewer  lenticels  and  uniform  coat  of  hchens ; 
the  inner  surface  is  said  to  be  paler,  and  the  medullary  rays 
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commonly  3  to  4  cells  wide,  those  of  B.  Pursliianus  being  only 
2  to  3  cells  wide.'  The  two  plants  are,  however,  so  closely  allied 
that  some  botanists  refer  them  to  the  same  species. 


SASSY  BARK 
(Red  Water  Bark,  Cortex  ErythropMei) 

Source  &c.— Sassy  bark  is  derived  from  Erythrophleum 
guineense,  G.  Don  (N.O.  Leguminoscc),  a  large  tree  indigenous 
to  the  tvest  coast  of  Africa  (Upper  Guinea  and  Senegambia)^ 
Possibly  other  species  than  E.  guineense  yield  the  sassy  bark  of 


A  B 


Fig.  102.— Sassy  bark.  A,  portion  of  bark  of  medium  thickness,  showing 
fissured  surface  ;  B,  portion  of  very  thick  bark  showing  rugged  surface, 
with  depressions  produced  by  exfoliation  of  the  outer  portion. 

commerce,  as  certain  differences  have  been  observed  in  the 
alkaloid  obtained  from  the  bark  imported  at  different  times. 

It  has  poisonous,  emetic,  and  purgative  properties,  and  is 
used  by  the  west  African  negroes  as  an  ordeal  poison  to  distin- 

'  I  have  not  been  able  to  verify  these  differences  in  the  specimens  of  bark  I 
have  examined. 
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guish  the  guilty  from  the  innocent.  An  alkaloid  prepared  from 
it  was  recommended  in  1875-77  as  a  substitute  for  digitalis. 

The  bark  is  collected  from  the  trunk  as  well  as  from  the 
larger  and  smaller  branches. 

Description.— Sassy  bark  varies  exceedingly  in  size  and 
thickness  with  the  age  of  the  stem  or  branch  from  which  it  has 
been  collected.  Most  common  are  hard  heavy  curved  or  flat 
pieces  about  3  or  4  inches  long,  2  or  3  inches  wide,  and  about 
^  or  f  inch  thick ;  but  small  quills,  not  ^  inch  in  diameter, 
may  sometimes  be  found. 

In  pieces  of  medium  thickness  (about  ^  inch)  the  outer 
layer  (cork)  is  usually  of  a  dull  grey  colour,  but  sometimes  it  is 
so  dark  as  to  be  nearly  black  ;  it  is  interrupted  by  reddish  warts 
or  circular  spots  that  eventually  fuse  together  into  longitudinal 

bands.  Older  and  there- 
fore thicker  barks  are 
rugged,  and  have  a  more 
uniform  reddish  -  brown 
colour.  They  often  exhibit 
conchoidal  depressions  of 
considerable  size  (^  .to  1 
inch  long),  the  whole  sur- 
face, elevations  as  well  as 
depressions,  being  ruggedly 
ridged.  In  these  barks 
most  of  the  primary  cortex 
has  been  exfoliated  by  the  formation  of  cork.  Very  young  bark 
is  comparatively  smooth  and  dark  in  colour ;  it  bears  occasional 
small  reddish  warts  and  exhibits  longitudinal  reddish  bands. 

The  inner  surface  exhibits  shallow  longitudinal  striations 
or  elevations,  and  is  of  a  dark  reddish-brown  or,  more  commonly, 
dull  black  colour. 

The  bark  is  extremely  hard,  and  breaks  with  a  very  short 
granular  fracture.  The  transverse  section  examined  under  the 
lens  is  most  characteristic.  The  cork  appears  as  a  narrow 
brownish  line ;  the  cortex  is  narrow  and  darker  in  colour,  and 
separated  from  the  bast  by  a  pale  complete  or  interrupted  line 
of  sclerenchymatous  cells.  The  bast,  which  constitutes  the 
major  part  of  the  larger  and  thicker  pieces,  exhibits  numerous 
large  closely  approximated  groups  of  sclerenchymatous  cells 
embedded  in  reddish-brown   (parenchymatous)  tissue.  The 


Fig.  103. — Sassy  bark.  Transverse  section, 
magnified,  showing  the  distribution  of 
sclerenchymatous  tissue.  (Planchon  and 
ColUn.) 
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structure  of  this  portion  of  the  bark  is  discernible  with  the 
naked  eye,  and  is  identical  in  both  young  and  old  bark  The 
bark  has  no  odour,  and  only  a  slightly  bitter  and  astringent  taste. 
The  student  should  observe 

(a)  The  reclclish-hroimi  warts  {or  outer  surface)  and  the 

nearly  black  inner  surface, 

(b)  The  hard  granular  f  racture, 

(c)  The  sclerenchymatous  cells  in  the  bast. 

Constituents. — Sassy  bark  contains  an  alkaloid,  erythro- 
phleine,  possessing  an  action  similar  to  that  of  foxglove. 

Erythrophleine  has  not  yet  been  obtained  in  a  crystalline 
form,  nor  has  it  been  sufficiently  investigated. 

The  hydrochloride  has  been  recommended  for  medicinal  use, 
but  is  not  now  much  employed. 

Uses. — Erythrophleine  has  been  found  useful  in  certain 
forms  of  heart  disease. 


WILD  CHERRY  BARK 
(Virginian  Prune  Bark,  Cortex  Pruni  Virginianae) 

Source  &C. — The  bark  that  is  commonly  known  as  '  wild 
cherry  bark,'  and  officially  in  the  British  Pharmacopoeia  as 
Virginian  prune  bark,  is  obtained  from  Prunits  serotina,  Ehrh. 
(N.O.  Bosacece),  the  black  cherry,  a  tree  widely  distributed  over 
North  America,  especially  throughout  the  northern  and  central 
States.  The  wood  is  highly  valued  for  cabinet  work,  whilst 
the  bark  is  employed  medicinally,  having  come  into  extensive 
use  in  America  during  the  latter  part  of  the  eighteenth  century. 

The  bark  of  the  trunk  is  of  a  blackish-brown  colour  and 
rough ;  that  of  the  twigs  and  smaller  branches  is  smooth  or  even 
glossy,  dark  reddish-brown  in  colour,  and  bears  numerous 
whitish  lenticels.  For  medicinal  use,  bark  from  the  smaller 
branches  is  collected  in  the  autumn,  at  which  time  experiments 
have  proved  it  to  be  most  active  ;  that  from  the  trunk  has  been 
shown  to  be  inferior  to  that  from  the  branches  (Stevens,  1896). 

Description. — Wild  cherry  bark  varies  considerably  in 
appearance.  It  occurs  usually  in  flattened,  curved,  or  recurved 
pieces,  not  quills,  as  much  as  5  inches  long  and  2  inches  broad  ; 
generally  they  are  smaller  and  average  about         inch  in 
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thickness  Young  bark  is  frequently  covered  with  a  thin 
smooth  often  glossy,  reddish-brown  cork,  much  interrupted  by 
whitish  lenticels  which  are  strongly  tangentially  elongated.  It 
can  easily  be  peeled  off  in  thin,  membranous,  tangential  strips 
disclosing  a  smooth  greenish-brown  cortex.  Much  of  the  com' 
mercial  drug  has  been  deprived  of  its  cork,  and  then  the  smooth 
greenish-brown  cortex,  bearing  scars  corresponding  to  the 
lenticels,  constitutes  the  outer  layer.    Sometimes  even  this  has 

been  removed,  and  the  exposed  part 
is  then  the  outer  layer  of  bast,  which 
has  a  rough  or  rasped  appearance 
and  is  of  a  uniform  dark  cinnamon- 
brown  colour  ;  examined  under  the 
lens  such  bark  exhibits  pale  longi- 
tudinal strands  (sclerenchymatous 
cells)  alternating  with  darker  paren- 
chymatous tissue  (medullary  rays). 

The  inner  surface  of  the  bark  is 
of  a  cinnamon-brown  colour  and 
is  finely  longitudinally  striated  or 
rough,  with  reticulately  anastomos- 
ing pale  strands  (bast  fibres),  the  in- 
terstices of  which  are  only  partially 
filled  with  the  brown  (parenchyma- 
tous) tissue  of  the  medullary  rays. 

The  fracture  is  short  and  granu- 
lar ;  the  fractured  surface  has  a 
reddish-grey  colour,  and  usually 
exhibits  numerous  tortuous,  pale 
red  medullary  rays  alternating  with 
bast  rays  containing  much  scleren- 
chymatous tissue,  and  projecting  therefore  beyond  the  medullary 
rays,  owing  to  their  contracting  less  when  drying. 

The  bark  has  a  slight  odour  of  bitter  almonds,  which  becomes 
much  more  apparent  when  it  is  moistened ;  the  taste  is  astringent, 
aromatic  and  bitter,  resembling  that  of  bitter  almonds. 
The  student  should  observe 

(a)  The  reddish-hroion  cork  with  numerous  lenticels, 

(b)  The  irregularly  reticulated  or  fissured  inner  surface, 

(c)  The  granular  fracture, 

(d)  The  taste  of  hitter  almonds  when  chewed. 


Fig.  104. — Virginian  Prune  bark, 
showing  transverse  lenticels 
and  papery  cork  peeling  off. 
Natural  size. 
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Constituents.— Wild  clierry  baric  yields,  when  moistened 
with  water,  hydrocyanic  acid  and  benzaldehyde.  This  reaction 
led  Procter  (1838)  to  assume  the  presence  of  amygdalm,  which 
was  hydrolysed  by  the  action  of  a  ferment,  possibly  emulsin, 
giving  rise  to  hydrocyanic  acid,  benzaldehyde,  and  dextrose. 
Power  and  Weimar  (1887)  were  unable  to  isolate  ainygdalin, 
but  found  an  amorphous  substance  closely  allied  to  laurocerasin  ; 
the  ferment  by  which  it  was  hydrolysed  was  apparently  not 
identical  with  emulsin.  To  this  principle,  hydrolysed  by  the 
action  of  a  particular  ferment,  is  due  the  development  of  ben- 
zaldehyde and  hydrocyanic  acid  (compare  the  constituents  of 
bitter  almonds  and  of  cherry  laurel  leaves). 

Experiments  have  shown  that  thin  green  bark  collected  in 
the  autumn  from  trees  of  moderate  size  yields  most  hydrocyanic 
acid  (0-12  to  0-16  per  cent.)  ;  the  bark  of  the  root  is  said  to  be 
more  active  than  that  from  the  stem  or  branches  (Stevens,  1896). 

The  bark  contains  also  tannin  and  a  crystalline  hitter 
fluorescent  glucoside,  to  which  the  bitter  taste  of  the  drug  is  to 
be  ascribed. 

Uses. — The  bark  has  mild  tonic  and  sedative  properties ;  it 
is  frequently  given  for  coughs  and  chest  complaints. 


QUILLAIA  BARK 
(Panama  Wood,  Soap  Bark,  Cortex  Quillajae) 

Source. — Quillaia  bark,  or,  as  it  is  often  called,  soap  bark, 
is  obtained  from  Quillaja  saponaria,  Molina  (N.O.  Bosacece), 
a  large  tree  indigenous  to  Chili  and  Peru.  The  bark,  which  is 
called  '  cullay  '  by  the  natives  and  has  apparently  been  long  used 
by  them  for  washing  silk  and  wool,  was  known  to  Europeans 
in  the  early  part  of  the  eighteenth  century,  but  was  not  regu- 
larly imported  until  about  1857,  when  it  was  sent  to  France 
under  the  name  of  '  Bois  de  Panama,'  the  name  indicating  the 
route  by  which  it  was  sent.  It  is  evidently  stripped  from  the 
trees  in  large  pieces,  freed  from  the  outer  dark-coloured 
portion  (bark),  and  dried.  The  tree  has  been  introduced 
into  India,  where  it  yields  a  bark  identical  with  the  commercial 
drug. 

Description. — Soap  bark  comes  into  commerce  in  large  flat 
pieces  measuring  some  3  feet  in  length  by  4  or  6  inches 
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in  breadth  ;  it  is  usually  about  ^  inch  thick,  and  evidently  the 
produce  of  trunks  of  considerable  size. 

The  outer  surface  is  usually  of  a  pale  brownish-  or  yellowish- 
white  colour,  longitudinally  striated  and  streaked  with  reddish 
brown  where  the  outer  portion  (bark)  has  been  imperfectly 
removed.  Sometimes,  from  insufficient  trimming,  the  bark  is 
of  a  uniform  dark  dull  red  colour  and  bears  patches  of  the  outer 

bark  still  adhering  to  it.  The 
inner  surface  is  smooth  and 
white  or  yellowish-white. 

The  bark  breaks  with  a  splin- 
tery fracture,  and  the  fractured 
surface  exhibits  a  disposition  to 
separate  into  thin  plates  or 
laminae.  Here  and  there,  espe- 
cially on  the  freshly  fractured 
laminated  surfaces,  but  also  on 
the  smooth  inner  surface  of  the 
bark,  minute,  glittering,  pris- 
matic crystals  (calcium  oxalate) 
can  be  seen  with  the  naked  eye, 
or  better  with  a  lens ;  sometimes 
these  are  present  in  considerable 
numbers. 

The  smoothed  transverse  sec- 
tion is  seen  under  a  lens  to  be 
traversed  by  parallel  tangential 
and  radial  lines,  which  give  it 
a  chequered  appearance;  the 
tangential  lines  are  tangentially  arranged  bands  of  bast  paren- 
chyma, the  radial  are  medullary  rays,  the  darker  portions  between 
being  groups  of  bast  fibres.  .       ti  j  a 

The  bark  is  almost  odourless,  but  small  portions  dislodged 
when  It  is  handled  or  broken  are  extremely  irntatmg  to  the 
nostrils  and  fauces  and  give  rise  to  prolonged  fits  of  sneezmg  , 
the  taste  is  acrid  and  unpleasant. 
The  student  should  observe 

(a)  The  spU7itery,  laminated  fracture, 

(&)  The  glittering  crystals  of  calcium  oxalate, 

(c)  The  very  smooth  inner  surface, 

{d)  The  apjyearance  of  the  transverse  section; 


Fro.  105.— Quillaia  bark,  showing 
splintery  fracture.    Natural  size. 
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and  should  compare  this  bark  with 

(i.)  Elm  hark,  wliicli  is  libroiis  and  has  a  roughish,  not 

smootli,  inner  surface, 
(ii.)  Slippery  elm  bark,  which  has  a  decided  odour  of 

fosnugreek  and  is  very  fibrous. 

Constituents.— The  principal  constituents  of  quilJaia  bark 
are  two  aniorplious,  toxic  glucosides,  quillajic  acid  and  sapotoxin. 
The  former  is  soluble  in  alcohol,  the  latter  insoluble.  Both 
commmiicate  to  water  the  property  of  frothing,  and  both  are 
poisonous,  but  to  sapotoxin  alone  the  acrid  taste  and  sternutatory 
effect  are  due  (Kobert,  1887). 

Commercial  saponin,  which  is  usually  obtained  from  quillaia 
bark,  is  a  mixture  of  quillajic  acid,  sapotoxin,  a  carbohydrate, 
and  frequently  also  an  inert  modification  of  quillajic  acid  pro- 
duced during  the  preparation  of  the  substance.  This  inert 
modification  appears  to  differ  from  quillajic  acid  principally  in 
its  want  of  toxicity,  and  to  this  body — which,  when  pure,  is  taste- 
less, inactive,  and  not  sternutatory — the  name  saponin  should, 
according  to  Kobert,  be  restricted.  It  is,  however,  frequently 
applied  to  impure  substances  from  different  sources,  having  in 
common  the  acrid  taste  and  the  power  of  communicating  to 
water  the  property  of  frothing. 

Sapotoxin,  quillajic  acid,  and  pure  saponin  all  jaeld  by  hj^dro- 
lysis  the  same  bodies,  and  hence  stand  in  close  relation  to  one 
another  (Kobert). 

Uses. — Quillaia  bark  has  been  recommended  as  a  stimulant 
and  expectorant,  but  has  not  met  with  much  favour.  A  tinctm'e 
is  largely  used  as  a  means  of  emulsifying  tars  &c. 


WITCH- HAZEL  BARK 
(Cortex  Hamamelidis) 

Source  &c.— The  witch  hazel,  Hamamelis  virginiana,  Linn. 
(N.O.  HamamelidecB),  is  a  common  shrub  in  the  United  States 
and  Canada.  It  attains  a  height  of  about  10  feet,  and  resembles 
the  common  hazel  both  in  its  leaves  and  its  fruit,  which  is 
edible.    The  bark  should  be  collected  in  the  spring. 

Description.— Witch-hazel  bark  occurs  in  thin  channelled 
pieces  of  a  characteristic  pale  reddish-pink  colour,  occasion- 
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ally  as  much  as  6  or  8  inches  long  and  1  inch  wide,  but 
usually  much  smaller.  They  are  sometimes  covered  with  an 
ash-grey  smooth  cork  which  in  older  pieces  becomes  darker  in 
colour,  fissured,  and  scaly.  Frequently  the  cork  has  been 
removed  and  the  cortex  forms  the  outer  layer,  which  is  then  pale 
reddish-brown  in  colour  and  nearly  smooth,  exhibiting  under 
the  lens  slight  transverse  striations 

The  inner  surface  is  pale  reddish-pink 
in  colour  and  finely  striated  longitudinally ; 
small  portions  of  white  wood,  which  is 
seen  in  transverse  section  to  be  dense  and 
traversed  by  numerous  fine  medullary  rays, 
are  frequently  found  adhering  to  it. 

The  outer  portion  of  the  bark  (cork 
and  cortex)  breaks  with  a  short  fracture, 
but  the  inner  portion  (bast)  is  coarsely 
fibrous  and  disposed  to  separate  into 
laminae,  due  to  its  containing  numerous 
tangentially  elongated  groups  of  bast 
fibres.  The  smoothed  transverse  section 
exhibits  under  the  lens  a  dark  narrow 
cortex  and  a  pale  tangential  line  (scleren- 
chymatous  cells)  separating  this  from  the 
bast.  In  many  of  the  pieces  the  cork  and 
much  of  the  cortex  have  been  removed, 
and  the  ring  of  sclerenchymatous  cells 
may  then  form  the  outer  layer. 

The  bark  has  no  odour,  and  an  astrin- 
gent, slightly  bitter  taste. 
The  student  should  observe 

(a)  The  pinkish  colour, 

(6)  The  pale  grey  hut  not  glossy  cork, 

(c)  The  line  of  sclerenclujmatous  cells ; 

and  should  compare  this  bark  with 

(i)  Oak  hark,  which  has  a  glossy,  silvery  cork  and  usually 

a  brownish  colour, 

(ii)  Willoio  hark,  which  has  a  dull  greenish-brown  cork,  is 

usually  longitudinally  striated  on  the  outer  surface, 
and  does  not  exhibit  a  line  of  sclerenchymatous 
cells. 


Fig.  106.— Witch-liazel 
bark,  showing  scaly 
cork.    Natural  size. 
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Constituents.— The  bark  contains  about  G  per  cent,  of 
tannin,  i^art  of  which,  hamameHtannin,  is  crystalhne  and  part 
amorphous  ;  gaUic  acid  is  also  present  (Griittner,  1898). 

Uses. — It  is  astringent  and  hcemostatic,  and  is  useful  in 
h£Bmorrhages  from  the  nose,  lungs,  rectum,  or  uterus. 


Source  &c. — The  pomegranate  tree,  Punica  Granatum, 
Linn.  (N.O.  Lijthrariece) ,  is  a  shrub  or  small  tree  indigenous  to 
north-western  India,  but  cultivated  generally  in  the  warmer 
parts  of  the  temperate  regions,  especially  in  the  countries 
bordering  on  the  Mediterranean.  More  than  one  variety  is 
known,  but  that  producing  crimson  flowers  is  the  commonest. 

The  vermifuge  action  of  the  pomegranate  was  well  known 
to  the  ancients,  who  employed  the  juice  of  the  fruit  mixed 
with  wine,  as  well  as  the  small  roots  and  a  decoction  of 
the  root-bark.  The  drug  appears  to  have  been  subsequently 
forgotten,  but  at  the  beginning  of  the  present  century  its  use 
among  the  Hindoos  attracted  the  attention  of  English  physicians, 
and  it  began  to  be  successfully  employed.  The  bark  of  the  root 
is  said  to  be  the  most  efficacious,  especially  when  administered 
in  the  fresh  state,  but  analyses  have  shown  that  the  stem-bark 
is  only  inferior  in  the  proportion  of  alkaloid  it  contains  (Ewers, 
1899).  As  it  is  impossible  to  procure  the  root-bark  alone  in 
commerce,  the  official  description  has   


been  framed  so  as  to  include  that  of  wT"^""^ 
the  stem.  ) 

i 

Description.— Pomegranate  bark 
occurs  in  irregular,  curved  or  chan- 
nelled pieces,  varjdng  usually  from  2  Fm,  107.— Pomegranate  root- 
to  4  inches  in  length  and  from  ^  to  1  .Transverse  section, 

.Tj.                      „           ^   .  magnified.  (Berg.) 
mch  m  width  ;  it  seldom  forms  quills. 

The  root-bark  has  a  rough  outer  surface  of  an  earthy  yellow 
colour  with  darker  patches  and  is  marked  withconchoidal  depres- 
sions, due  to  exfoliation  of  the  outer  portion.  The  inner  surface 
IS  smooth  and  yellow  in  colour,  with  irregular,  darker,  brown 
blotches. 


POMEGRANATE  BARK 


(Cortex  Granati) 
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It  breaks  with  a  very  short  fracture,  the  fractured  surface 
being  nearly  white  and  exhibiting  under  the  lens  numerous 
line  tangential  and  still  finer  radial  lines. 

The  stem-bark  differs  from  the  root-bark  in  being  smoother 
It  exhibits  no  conchoidal  depressions,  the  formation  of  cork 
being  less  abimdant,  but  it  presents  occasional,  shallow,  longi- 
tudinal furrows  and  bands  of  pale  cork.  Very  frequently  the 
minute  apothecia  of  lichens  can  be  detected  on  it ;  these  are 
not  to  be  found  on  the  root-bark.  The  latter,  too,  is  usually  in 
more  irregular,  curved,  flattish  or  even  recurved  fragments, 
whilst  the  stem-bark  is  in  straighter,  channelled  pieces  and 
sometimes  in  quills. 

The  bark  of  both  stem  and  root  is  odourless,  but  has  an 
astringent,  slightly  bitter  taste. 
The  student  should  observe 

(a)  The  short  fracture  and  pale  interior, 

(b)  The  yelloio  colour  of  the  inner  surface  tvith  brown 

patches, 

(c)  The  comparatively  smooth  surface  of  the  stem-barh 

and  the  frequent  presence  of  lichens, 

(d)  The  rough  surface,  conchoidal  depressions,  and  absence 

of  lichens  characteristic  of  root-bark. 

Constituents. — The  principal  constituents  of  pomegranate 
bark  are  the  alkaloids  it  contains.  Four  of  these  have  been 
isolated  (Tanret,  1878-1880) ;  three,  viz.  pelletierine,  methyl- 
pelletierine,  and  isopelletierijie,  are  liquid,  whilst  one,  pseudo- 
pelletierine,  is  crystalline.  To  these  alkaloids  the  vermifuge 
properties  of  the  bark  are  due.  They  exist  to  the  extent  of 
about  0-5  per  cent,  in  the  stem-bark  and  0-6  to  0-7  in  the  root- 
bark  (Ewers,  1899).  The  average  of  commercial  bark,  which 
is  principally  stem,  is  only  0'35  per  cent.,  the  proportion  of 
alkaloid  gradually  diminishing  as  the  bark  is  kept. 

A  white-flowered  variety  in  Java  yielded  1'48  per  cent,  of 
alkaloid  in  the  root-bark,  and. the  suggestion  has  been  made  to 
cultivate  this  variety  in  tropical  countries  and  export  either  the 
dried  root-bark  or  an  extract  prepared  from  it. 

Pomegranate  bark  contains,  in  addition  to  the  alkaloids, 
tannin. 

Uses. — Pomegranate  bark  has  an  anthelmintic  and  slightly 
irritant  action,  but  is  somewhat  astringent  unless  taken  freely. 
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It  is  used  in  the  treatment  of  tapeworm,  which  is  expelled 
(not  actually  killed)  by  the  decoction,  or  by  the  sulphate  of 
pelletierine. 

CINCHONA  BARK 

Source  &c.— The  genus  Cinchona  embraces,  according  to 
Baillon,  about  twenty  species,  all  of  which  are  indigenous  to 
So7ith  America  and  restricted  in  that  country  to  the  chai7i  of 
the  Andes  extending  from  western  Venezuela,  through  New 
Granada,  Ecuador,  and  Peru,  to  Bolivia.  On  the  spurs  of  this 
mountain  range,  at  an  elevation  of  about  5,000  to  7,000  feet, 
where  the  climate  is  warm  and  moist,  the  cinchona  trees  occur 
usually  singly,  not  forming  forests  and  seldom  groups.  They  are 
evergreen  shrubs  or  trees,  frequently  of  handsome  appearance 
and  considerable  size,  attaining  upwards  of  100  feet  in  height. 

The  natives  of  Peru  and  Bolivia  appear  to  have  been  only 
imperfectly  acquainted  with  the  febrifuge  properties  of  the  bark  of 
these  trees  ;  at  least  they  seldom  employed  it.  In  1638  the 
Spaniards  learnt  the  use  of  the  drug  when  the  Countess 
Chinchon,  wife  of  the  Viceroy  of  Peru,  was  cured  of  fever  by 
its  means.  The  bark  soon  found  its  way  into  Spain,  probably 
by  the  aid  of  the  Jesuits,  who  were  frequently  instrumental  in 
introducing  new  drugs  into  Europe ;  it  was  known  as  Countess 
bark,  Jesuit's  bark,  or  Peruvian  bark,  and  early  in  the  eighteenth 
century  the  trade  in  it  at  Loxa  in  Ecuador  had  assumed  con- 
siderable proportions. 

Just  about  this  time  (1736)  the  expedition  sent  by  the  Paris 
Academy  of  Sciences  to  measure  a  degree  of  the  earth's  surface 
at  the  equator,  which  was  accompanied  by  the  botanist  Jussieu, 
found  trees,  hitherto  unknown,  that  yielded  valuable  cinchona 
bark.  The  botany  of  these  trees  was  subsequently  specially 
investigated  by  Mutis  (1760),  Kuiz  and  Pavon  (1778-1788), 
AVeddell  (1845-1848),  and  others. 

The  method  that  was  adopted  of  collecting  the  bark — viz. 
by  felling  the  tree  and  stripping  the  bark  from  it — very  soon 
aroused  fears  that  the  trees  would  eventually  be  exterminated. 
Attempts  were  made  by  the  Jesuits  to  induce  the  bark  collectors 
to  plant  young  trees  to  replace  those  that  they  destroyed,  and 
suggestions  and  attempts  to  cultivate  the  trees  were  not 
wanting.    These  eventually  culminated  in  Markham's  expe- 
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dition  to  Peru  and  Bolivia  (1859),  which  was  successful  iu 
introducing  Cinchona  succirubra,  G.  officinalis,  and  other 
species  into  British  India,  the  cultivations  being  commenced  at 
positions  in  the  Himalayas  and  Neilgherries  that  had  already 
been  recommended  by  Koyle. 

A  few  years  previously  the  German  botanist  Hasskarl 
■was  commissioned  by  the  Dutch  on  a  similar  expedition,  and 
succeeded  in  bringing  plants  and  seeds  to  Java. 

From  small  begimiings  the  cultivation  of  cinchona  trees  in 
British  India,  Ceylon,  and  Java  has  rapidly  assumed  such  enor- 
mous dimensions  that  the  world  is  practically  independent  of 
South  America  for  its  supply  of  quinine.  Part  only  of  the 
plantations  belong  to  either  the  English  or  Dutch  Government, 
the  bulk  are  conducted  as  private  enterprises,  and  the  cultivation 
of  cinchona  trees  is  being  pushed  forward  in  many  other  countries 
besides  the  two  referred  to,  as,  for  instance,  in  Jamaica,  Bolivia, 
tropical  Africa,  &c. 

The  chief  species  of  cinchonas  that  jdeld  commercially 
valuable  barks  are 

1.  Cinchona  Calisaya,  Wedd.,  southern  Peru  and  Bolivia. 

2.  C.  Leclgeriana,  Moens,  southern  Peru  and  Bolivia. 

3.  C.  officinalis,  Linn.,  Ecuador  and  Peru. 

4.  G.  succirubra,  Pav.,  Ecuador. 

The  first  three  of  these  species — viz.  G.  Calisaya,  C.  Led- 
geriana,  and  G.  officinalis— yield  barks  rich  in  quinine,  and  it  is 
to  the  cultivation  of  these  three  species,  especially  C.  Leclgeriana, 
that  attention  is  now  being  directed.  C.  succirubra  has  been 
largely  grown  in  India,  but  is  now  being  replaced  by  other 
more  valuable  species.  G.  lancifolia,  Mutis,  and  certain  other 
species  yield  barks  that  are  poor  in  quinine ;  they  are  therefore 
not  cultivated,  but  nevertheless  these  barks  are  imported  from 
South  America  and  used  to  some  extent  as  sources  of  the 
cinchona  alkaloids. 

Collection.— The  following  methods  have  been  adopted  in 

collecting  cinchona  bark  : 

1.  Felling.— In  South  America  the  bark  is  collected,  usually 
in  the  rainy  season,  by  felling  the  tree,  stripping  the  bark  from 
it,  and  drying  it  either  in  the  sun  or  over  a  gentle  fire  m  huts. 
Large  thick  pieces  from  the  trunk  and  large  branches  are 
pressed  under  weights,  and  often  freed  from  the  dead  outer 
portions  (bark),  and  occur  therefore  in  commerce  m  the  form 
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of  thick,  Hat,  heavy  pieces  {flat  hark)  ;  the  bark  from  tlie 
smaller  branches  curls  as  it  dries  into  quills  {quilled  hark). 
Hence  the  bark  from  the  same  tree  may  occur  in  two  forms 
differing  very  considerably  in  appearance.  Cultivated  trees  are 
not  allowed  to  attain  the  age  or  size  of  the  South  American 
forest  trees,  and  yield  therefore  no  fiat  bark. 

2.  Mossing  and  Eeneioin(j.—Mdicl\ov  found  in  I860  that,  if 
the  bark  were  removed  in  longitudinal  strips  and  the  trunk 
were  afterwards  protected  by  covering  it  with  moss,  the  cambium 
rapidly  replaced  the  bark  that  had  been  removed  by  a  fresh 
growth,  and  this  fresh  growth  proved  to  be  richer  in  alkaloid 
than  the  natural  bark  of  the  tree.  This  method  of  collecting  the 
bark  was  largely  adopted  in  India,  and  is  practised  as  follows  : 
When  the  trees  have  reached  a  sufficient  age  longitudinal 
incisions  are  made  and  alternate  strips  of  bark  about  1^-2  in. 
wide  are  removed,  leaving  the  intervening  strips  untouched. 
The  bark  thus  collected,  which  has  not  been  subjected  to  any 
artificial  treatment,  is  known  as  '  natural  bark.'  The  trunk  is 
then  covered  with  moss,  paper,  straw,  or  other  protecting  material, 
and  left  to  replace  the  bark  that  has  been  stripped  off.  After  a 
sufficient  time  has  elapsed  the  covering  is  removed,  and  the 
strips  that  were  left  on  the  first  occasion  are  now  collected ; 
these  have  spent  part  of  their  life  under  a  protecting  covering  of 
moss,  and  are  called  '  mossed  '  bark. 

The  tree  is  now  again  covered,  and  having  been  deprived  by 
the  first  two  strippings  of  all  its  original  bark,  yields,  when 
visited  for  the  third  time,  bark  that  has  been  entirely  developed 
under  the  covering  of  moss  to  replace  that  which  had  been 
removed  ;  this  is  '  renewed  '  bark. 

The  process  is  an  interesting  one,  and  has  been  success- 
fully used,  but  the  labour  and  consequently  the  expense  it 
involves  are  considerable. 

3.  Shaving. — By  this  modification  of  renewing,  only  a  portion 
of  the  bark  is  removed  by  shaving  ;  the  remainder  is  left  on  as 
a  protection  to  the  tree,  which  therefore  does  not  require  any 
covering  of  moss. 

Both  these  methods  are  being  abandoned  in  favour  of  the 
following  : 

4.  Uprooting.— The  tree  is  allowed  to  grow  until  it  has 
attained  the  age  at  which  it  yields  the  maximum  proportion  of 
alkaloid.    It  is  then  uprooted  and  the  bark  stripped  from  the 
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root  as  well  as  from  the  stem.  By  this  means  the  valuable  root- 
bark  IS  secm-ed,  and  the  land  can  then  be  planted  with  a  different 
variety  of  cinchona. 

5.  Coppicing. -i;ihe  tree  is  cut  down  to  form  stools  from 
which  adventitious  shoots  arise.  These  shoots  yield  handsome 
quills  of  bark,  and  the  method  is  specially  suited  for  the  produc- 
tion of  the  quilled  bark  sold  to  the  pharmacist. 

The  bark  is  usually  collected  in  the  rainy  season,  when  it 
separates  easily  from  the  stem ;  the  colour  of  the  inner  surface 
of  the  fresh  bark  is  always  pale,  but  by  the  action  of  the  air  a 
change  in  the  tannin  rapidly  takes  place,  and  the  bark  assumes 
a  brown  or  red  colour.  The  drying  is  usually  effected  in  the 
sun,  or  frequently  by  artificial  heat  in  a  specially  constructed 
drying  machine.  For  exportation,  the  bark  is  usually  pressed 
by  hydraulic  pressure  into  firm  bales  (as  in  Ceylon)  or  stamped 
into  sacks  (as  in  Java),  or,  in  the  case  of  fine  quills  for  druggists' 
use,  carefully  packed  in  cases. 

Descpiption.  — The  commercial  varieties  of  cinchona  bark 
yielded  by  the  following  species  of  cinchona  may  be  briefly 
described. 

1.  C.  Calisaija.— The  bark  yielded  by  this  species  is 
sometimes  called  'yellow'  bark,  but  as  this  term  is  also 
applied  to  all  cinchona  barks  exhibiting  a  distinctly  yellowish- 
brown  colour  it  is  better  to  specify  this  variety  of  yellow  bark 
as  calisaya  bark. 

Calisaya  BarJc  was  formerly  imported  in  two  distinct 
varieties,  viz.  (a)  flat  and  (b)  quill  calisaija,  but  the  former  is 
now  seldom  seen. 

(a)  Flat  calisaya  was  formerly  imported  in  thick,  flattish, 
heavy  pieces  6  or  8  inches  or  more  in  length,  from  2  to  4  inches 
in  width,  and  varying  frequently  from  ^  to  i  inch  in  thickness. 
The  inner  surface  was  tawny  yellowish-brown  in  colour  and 
showed  a  close  fibrous  structure,  the  undulating  course  of  the 
fibres  often  communicating  a  wavy  appearance  to  the  bark. 
The  outer  surface  was  darker  and  marked  with  broad,  shallow, 
longitudinal  depressions  (digital  furrows).  These  were  caused 
by  the  formation  in  the  bark  of  concave  lines  of  cork,  by  which 
shallow  curved  pieces  of  the  bark  had  been  cut  off.  This  outer 
bark  was  commonly  removed  from  the  drug  before  exportation. 

(b)  Quill  Calisaya. — This,  which  at  present  is  the  variety 
of  calisaya  bark  commonly  seen,  is  principally  obtained  from 
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plantations  of  C.  Calisaya  in  Bolivia,  and  is  the  produce  there- 
fore of  cultivated  trees.  It  occurs  in  quills  varying  usually 
from  J-  to  1  inch  in  diameter  and  1  foot  or  more  m  length,  fine 
specimens  attaining  2  feet  in  length  and  2  or  3  inches  in  diameter. 
The  outer  surface  is  of  a  dull  dark  grey  or  dull  brownish  colour 
marked  with  lighter,  whitish  patches.  The  outer  layer  is 
rugged  and  exhibits  shallow,  rather  broad  longitudinal  hssures 
that  are  frequently  of  a  brownish  colour,  and  hence,  even  if 


A  B 

Fig.  108.— Calisaya  bark.  A,  showing  the  longitudinal  fissures  and 
transverse  cracks,  natural  size  ;  B,  showing  in  addition  exfoliating 
cork,  natural  size. 


not  deep,  are  easily  seen.  Transverse  cracks  mark  the  bark 
at  distances  of  i  to  ^  inch.  This  layer  shows  in  many  pieces 
a  decided  disposition  to  exfoliate  in  flakes,  the  inner  portion, 
which  is  of  a  dull  yellowish-brown  colour,  bearing  impressions 
corresponding  to  the  cracks  of  the  cork. 

The  bark  breaks  with  a  shortly  fibrous  fracture,  the  smoothed 
section  exhibiting  a  narrow  dark  brown  outer  layer  (cork)  and 
brown  inner  portion. 
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The  taste  is  distinctly  bitter  and  astringent,  the  former 
quahty  predomniating. 

2.  G  Ledgeriana.-l^hi^  species,  which  is  considered  by  some 
botanists  to  be  a  variety  of  C.  Calisaya,  yields  a  bark  that  very 
closely  resembles  quill  calisaya  in  general  appearance  and  is 
remarkable  for  its  richness  in  quinine.  On  this  account  the  tree 
IS  being  largely  cultivated  in  Java  in  preference  to  other  species. 

Commercial  ledger  bark  occurs 
usually  in  single,  sometimes  in 
double,  quills  about  the  same  size 
as  quill  calisaya.  The  colour 
internally  is  a  dull  tawny  brown, 
often  with  a  reddish  tinge  ;  ex- 
ternally the  quills  mostly  exhibit 
large  light  grey  or  whitish  patches 
of  lichen. 

They  are  marked  with  longi- 
tudinal furrows  and  transverse 
cracks,  which,  however,  are  usu- 
ally more  numerous  and  less 
conspicuous  than  in  quill  calisaya. 
Some  pieces  bear  distinct  longi- 
tudinal ridges  and  scattered  red- 
dish warts  that  recall  typical 
red  bark  (see  below),  but  from 
this  bark  they  are  easily  distin- 
guished by  their  colour  and  by 
their  taste,  which  is  bitter  but 
not  markedly  astringent.  Some- 
times the  cork  shows  a  distinct 
disposition  to  exfoliate  as  it  does 
in  quill  calisaya,  but  in  this 
feature  the  bark  varies  considerably. 

As  already  observed,  ledger  bark  bears  a  close  resemblance 
to  quill  calisaya ;  it  is  best  distinguished  by  its  more  numerous 
and  less  conspicuous  longitudinal  fissures  and  transverse  cracks. 

3.  C.  Q-fficinalis. — The  bark  of  this  species,  commercially  known 
as  pale  cinchona  tarh,  is  obtained  chiefly  from  India,  although 
it  is  sometimes  imported  from  South  America.  It  occurs  in 
quills  only,  and  these  are  much  narrower  than  those  of  quill 
calisaya,  seldom  exceeding  \  inch  in  diameter,  the  bark  itself 


Fig.  109.— Pale  bark  (C.  officinalis), 
showing  very  numerous  longitu- 
dinal and  transverse  cracks.  Large 
specimen,  natural  size. 
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being  usually  less  than  inch  thick.  They  are  frequently 
inrolled  on  both  margins,  so  as  to  form  double  quills.  The 
outer  surface  is  of  a  dull  brown  colour,  and  often  has  foha- 
ceous  lichens  adhering  to  it.  Typical  pieces  are  marked  with 
numerous  transverse  cracks  often  less  than  i  mch  apart, 
in  addition  to  which  there  are  numerous  less  prominent  longi- 
tudinal cracks,  all  of  which,  but  especially  the  transverse,  tend 
to  impart  to  the  bark  a  roughness  to  the  touch  that  is  charac- 
teristic. The  colour  of  the  inner  surface  is  usually  yellowish 
brown,  and  the  taste  resembles  that  of  calisaya  bark  in  being 
bitter  as  well  as  astringent. 

4.  G.  succir libra.— This  species  yields  a  drug  that  is  cha- 
racterised by  a  more  or  less  distinct  reddish  colour,  and  is  there- 
fore usually  known  as  '  red  bark  ;  '  it  occurs  in  two  forms,  viz. 
'flat'  and  '  quill.'  The  former  is  imported  from  South  America, 
but  the  latter  is  obtained  from  cultivated  trees,  chiefly  Indian. 

(a)  Flat  red  hark  occurs  in  flattish  pieces,  often  of  consider- 
able size,  and  attaining  |  inch  in  thickness,  though  usually 
thinner ;  in  these  respects  it  resembles  flat  calisaya,  but  it  differs 
from  that  bark  essentially  in  having  the  outer  bark  attached  ;  the 
latter  is  rugged,  of  a  dusky,  ferruginous-red  colour,  and  marked 
with  longitudinal  ridges  of  cork  as  well  as  brighter  red  warts. 
The  inner  surface  has  also  a  distinctly  red  colour,  and  does  not 
exhibit  the  wavy-fibrous  structure  characteristic  of  flat  caUsaya. 

The  bark  has  a  bitter  and  markedly  astringent  taste. 

(b)  Quill  Bed  Bark. — The  only  official  cinchona  bark  is  that 
obtained  from  the  stem  and  branches  of  cultivated  plants  of 
C.  succirubra.  This  variety  of  cinchona  bark  is  imported 
chiefly  from  India,  but  other  countries  also  occasionally  send  red 
cinchona  bark  to  the  market,  M'hich  would  be  equally  official 
provided  that  it  corresponded  to  the  description  and  test. 

The  quills  of  red  cinchona  vary  in  size,  but  are  often  about 
1  inch  in  diameter.  The  outer  surface  is  of  a  dull  brownish- 
grey  or  reddish-brown  colour,  and  often  bears  numerous  greyish 
lichens  attached  to  it.  It  is  always  more  or  less  strongly 
wrinkled  longitudinally,  and  marked  with  warts  which  are  some- 
times small  and  numerous  or  sometimes  larger  and  scattered  ;  in 
the  latter  case  they  are  usually  either  reddish  in  colour  or  exhibit 
a  reddish  colour  when  broken.  Some  varieties  of  the  bark  bear 
small  transverse  cracks  and  reddish  warts,  the  longitudinal 
wrinkles  being  less  loronounced.    In  thickness  the  bark  varies 
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from  I  to  tV  inch.  The  colour  of  the  inner  surface  is  in 
typical  specimens  reddish  brown,  but  when  this  outer  reddish 
brown  is  cut  away  the  inner  is  yellowish  brown  and  resembles 
that  of  pale  bark.  The  colour  is  due  to  a  change  in  the  tannin 
of  the  bark,  by  which  a  reddish  phlobaphene  is  produced. 
When  removed  from  the  tree  the  inner  surface  is  white,  but  the 
tannin  changes  so  rapidly  that  within  thirty  seconds  a  perceptible 
colour  is  developed  (Tschirch).     The  bark  has  a  distinctly 


Fig.  110.— Red  Cinchona  bark,  showing  longitudinal  wriixkles  (A),  reddish 
warts  and  small  transverse  cracks  (B).    Slightly  reduced. 

astringent  and  bitter  taste.  The  Pharmacopoeia  requires  that  it 
shall  yield  between  5  and  6  per  cent,  of  total  alkaloid,  of  which 
not  less  than  half  should  consist  of  quinine  and  cinchonidine. 

Branch  hark  may  generally  be  distinguished  from  trunk 
bark  by  being  thinner,  by  bearing  more  numerous  v^rrinkles 
and  small  warts,  and  by  being  more  strongly  inrolled. 

Beneived  hark  may  be  recognised  by  its  more  uniform 
brownish-red  colour  and  few  but  well-developed  ridges  and  warts. 

All  these  varieties  of  red  bark  are  characterised  by  their 
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taste,  which  is  more  markedly  astringent  than  that  of  pale  or 
yellow  bark. 

5.  C.  la ncifolla.— The  cinchona  barks  yielded  by  C.  land- 
folia  (Columbian,  Carthagena  barks)  occm'  both  in  single  quills 
and  in  flattish  pieces ;  they  are  usually  more  or  less  spongy  in 
texture  and  reddish  brown  in  colour.  They  are  characterised 
and  easily  distinguished  by  the  presence  of  smaller  or  larger 
patches  of  silvery  cork  which  are  to  be  found  on  almost  every 
piece.    The  bark  has  an  astringent  bitterish  taste. 


Fig.  111.  — Bark  of  Cinchona  lancifolia,  showing  ijatches  of  silverj'  cork. 

Natural  size. 

The  student  should  carefully  compare  the  principal  varieties 
of  cinchona  bark  and  note  the  following  prominent  characters  : 

1.  Quilled  barks : 

{a)  G.  succiruhra;  longitudinal  wrinkles  and  reddish 
warts  ;  a  more  or  less  spongy  bark. 

{h)  C.  Calisaya ;  longitudinal  furrows,  transverse  cracks, 
cork  often  exfoliating ;  a  firm  hard  bark. 

(c)  C.  officinalis  ;  very  numerous  small  transverse  and 
longitudinal  cracks  ;  quills  usually  very  small 
and  rough  to  the  touch ;  a  firm  bark. 

\d)  C.  lancifolia  ;  more  or  less  uniformly  smooth  sur- 
face with  patches  of  silvery-grey  cork. 

2.  Flat  barks: 

(a)  C.  succiruhra ;  ferruginous  red  colour,  reddish 
warts,  and  raised  ridges  ;  usually  in  thick  pieces. 

{h)  G.  lancifolia ;  exhibits  the  characteristic  silvery 
cork. 
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Constituents.  —The  chief  constituents  of  cinchona  barks 
are  the  ahcaloids  they  contain,  of  which  a  number  have  been 
isolated.  Some  of  these  are  well-defined  crystalline  substances, 
and  doubtless  exist  preformed  in  the  bark  (possibly  combined 
with  qiiinic  or  cinchotannic  acid) ;  some,  on  the  other  hand, 
have  been  obtained  only  in  an  amorphous  condition ;  and  of 
others,  again,  it  is  questionable  whether  they  are  not  produced 
from  other  pre-existing  alkaloids  during  the  process  of  isola- 
tion. 

The  principal  alkaloids  in  cinchona  are  quinine,  cinchonidine, 
cinchonine,  and  quinidine  ;  next  in  importance  are  hydroquinine, 
hydrocinchonidine,  quinamine,  and  homociiichonidine. 

In  addition  to  the  alkaloids,  man}'  cinchona  barks  also 
contain  a  very  bitter  amorphous  glucoside,  quinovin  ;  a  crystal- 
line organic  acid,  quinic  or  kinic  acid,  also  found  in  coffee,  in 
the  whortleberry  {Vaccinium  Myrtillus,  Linn.),  and  other 
plants ;  a  particular  tannin,  cinchotannic  acid,  whicli  by 
oxidation  rapidly  yields  a  dark-coloured  phlobaphene,  cinchona 
red  ;  starch,  calcium  oxalate,  &c. 

The  total  amount  of  alkaloid  present  is  subject  to  great 
variation.  Succirubra  quills  of  good  quahty  contain  on  the 
average  about  6-5  per  cent.,  Ledger  bark  from  6  0  to  7-0,  and 
cahsaya  quills  the  same,  whilst  pale  bark  yields  from  5-0  to  6-0 
per  cent.  Eoot-bark  is  the  richest,  and  stem-bark  is  better 
than  branch-bark.  The  relative  value  of  a  bark  is,  however, 
determined  by  the  proportion  of  quinine  it  contains. 

Quinine  was  first  isolated  by  Pelletier  and  Caventou  in 
1820,  after  Gomez  in  1811  had  produced  from  cinchona  a 
crystalline  combination  of  quinine  and  cinchonine.  It  occurs 
in  the  largest  proportion  in  Ledger  bark,  the  highest  recorded 
yield  being  14-5  per  cent.  This,  however,  is  quite  exceptional, 
the  quinine  in  commercial  Ledger  bark  averaging  from  3  0 
to  5-0  per  cent.  Bolivian  cultivated  cahsaya  contains  from 
3-0  to  4-0,  and  cultivated  C.  officinalis  about  3-0  per  cent. 

Cinchonine  is  found  in  small  quantity  in  most  of  the  cm- 
chona  barks,  especially  in  C.  lancifolia  and  some  specimens 
of  C.  succirubra  ;  this  alkaloid  is  frequently  found  more  abun- 
dantly in  the  root-bark  than  in  the  stem-bark. 

Quinidine,  discovered  by  Henry  and  Delondre  m  1833, 
seldom  exceeds  0-5  per  cent,  in  any  bark ;  it  occurs  chiefly  m 
certain  varieties  of  C.  Calisaya. 
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Cinchoniaine,  isolatea  in  1847  by  Wi.ickler,  is  found  more 
generally  distributed  and  in  nnicli  larger  proportion  than 
quinidine.  The  cultivated  C.  siiccirubra,  which  is  at  present 
largely  exported  from  India,  contains  as  a  rule  more  cinchoni- 
dine  than  quinine,  from  8  to  4  per  cent,  being  frequently  present. 

All  these  alkaloids  exist,  according  to  de  Vrij,  combined 
with  cinchotannic  acid  in  the  parenchymatous  tissue  of  the 
bark. 

Uses.— The  cinchona  barks  are  far  too  bulky  for  use  as 
antiperiodics  and  antipyretics  if  quinine  can  be  obtained. 
They  are  therefore  given  only  as  bitter  stomachics  and  tonics. 
The  amount  of  tannin  contained  in  them  indicates  that  they 
may  be  used  when  an  astringent  effect  also  is  desired. 


ciisrNAMOJsr  bark 

(Cortex  Cinnamomi) 

Source  &c. — The  cinnamon  tree,  Ginnamomum  zeylanicum, 
Breyn  (N.O.  LaurinecB),  is  a  small  evergreen  tree  indigenous 
to  Ceylon  and  cultivated  there  for  the  sake  of  its  aromatic 
bark. 

Cinnamon  bark  appears  to  have  been  collected  from  wild 
plants  and  exported  towards  the  end  of  the  thirteenth  century. 
After  the  occupation  of  the  island  by  the  Portuguese  in  1536, 
the  exportation  became  more  regular.  In  1770  the  cultivation 
of  the  tree  was  successfully  carried  out  by  the  Dutch,  who,  as 
in  other  cases,  made  strenuous  efforts  to  retain  the  cinnamon 
trade  in  their  own  hands,  controlling  the  supply  and  the  price. 
Soon  afterwards  the  English  obtained  possession  of  the  island, 
and  the  trade  in  cinnamon  was  diverted  from  Amsterdam  to 
London. 

Cinnamon  is  now  almost  entirely  obtained  from  cultivated 
plants.  These  are  cut  down  to  form  stools,  from  which  adven- 
titious shoots  arise.  When  these  are  from  4  to  6  feet  long  and 
about  a  year  and  a  half  or  two  years  old,  they  are  cut  dow'n 
during  the  rainy  season.  The  shoots  are  trimmed  from  the 
leaves  &c.,  ringed  at  the  nodes  with  a  brass  or  copper  knife 
(to  avoid  the  discoloration  that  steel  would  cause),  and  the 
bark   removed    in    strips,    which    are   allowed    to  remain 
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exposed  in  heaps  for  about  twenty-four  hours.  Each  strip  is 
then  stretched  upon  a  stick  and  the  epidermis  and  cortex 
scraped  off,  great  care  being  taken  that  neither  too  much  nor 
too  httle  is  removed.  They  are  then  packed  inside  one  another 
so  as  to  form  sticks,  which  are  dried,  cut  to  a  definite  length, 
sorted,  and  made  into  bundles.  The  trimmings  are  either  ex- 
ported as  such  (cinnamon  chips),  or  are  used  in  the  island  for 
the  distillation  of  the  volatile  oil.  The  leaves  and  petioles  also 
yield  an  oil,  which,  however,  is  less  valuable  than  that  from  the 
bark. 

Description. — Cinnamon  occurs  in  long  slender  flexible 
sticks  about  40  inches  in  length  and  ^  inch  in  width,  each 
consisting  of  numerous  (about  forty)  channelled  pieces  or  single 
quills,  not  more  than  a  few  inches  in  length,  skilfully  packed 
into  one  another,  the  largest  on  the  outside,  so  as  to  form  a 
long  stick  of  compound  double  quills  ;  such  a  stick  may  easily 
be  separated  into  its  component  parts  after  it  has  been  soaked 
in  water. 

Each  of  the  pieces  of  bark  of  which  the  stick  is  composed 
is  of  papery  thickness  and  of  a  dull  pale  brown  colour.  The 
outer  surface  is  marked  with  paler,  glossy,  undulating,  longi- 
tudinal lines  (bundles  of  bast  fibres),  and  shows  here  and  there 
scars  or  holes,  indicating  the  insertion  of  leaves  or  lateral 
shoots,  but  does  not  bear  even  a  small  trace  of  epidermis  or 
cork.  The  inner  surface  is  rather  darker  than  the  outer,  and 
finely  striated  longitudinally. 

The  fracture  is  short  and  rather  splintery  ;  the  transverse 
section  shows  an  outer  pale  layer  (sclerenchymatous  cells)  and 
an  inner  dark  layer  (bast).  Having  been  deprived,  by  scraping, 
of  the  epidermis  (or  cork,  if  any  has  formed)  and  the  cortex, 
the  drug  consists  entirely  of  the  bast,  and  this  statement^ 
•  corresponds  with  the  appearance  of  the  bark.  ^! 

Cinnamon  has  a  fragrant  odour  and  a  warm,  sweet,  aromatic 

taste. 

The  student  should  observe 

(a)  The  unifurm  colour  and  absence  of  cork, 
(h)  The  narrow  wavy  longitudinal  lines, 
(c)  The  odotir  and  taste. 

Constituents.— The  principal  constituent  of  cinnamon  bark 
is  the  volatile  oil,  of  which  it  yields  0-5  to  1-0  per  cent. ;  the 
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bark  contains  also  tannin  and  mucikujc.  Inferior  qualities  are 
generally  more  mucilaginous  and  contain  a  volatile  oil  of 

inferior  fragrance. 

Uses.— Cinnamon  is  used  chiefly  as  a  flavom'ing  agent  ni 
astringent  powders  and  tinctures.  It  has  aromatic  and  mildly 
astringent  properties. 

Substitutes.— The  cinnamon  tree  has  been  cultivated  in 
other  countries,  but  has  never  yielded  a  bark  equal  in  aroma  to 
Ceylon  cinnamon.  This  fact  has  been  attributed  to  the  dis- 
position the  tree  exhibits  to  pass  into  numerous  varieties 
according  to  the  conditions  of  climate  and  cultivation.  From 
plantations  in  southern  India  cinnamon  of  good  quality  has 
been  obtained,  whilst  that  exported  from  Brazil,  the  West 
Indies,  and  Java,  is  distinctly  inferior. 


CASSIA  BARK 
(Cassia  Lignea,  Chinese  Cassia) 

Source  &c. — Cassia  bark  is  obtained  from  Ginnamomiim 
Cassia,  Blume  (N.O.  Laurinece),  a  medium-sized  tree,  probably  a 
native  of  Cochin  China,  but  cultivated  now  in  the  south-eastern 
provinces  of  the  Chinese  Empire  (Kwang-si  and  Kwang-tung). 
This  tree  yields  the  bark  known  in  English  commerce  as  cassia 
bark  or  Chinese  cassia  lignea.  Other  species  of  Cinnamomiim 
growing  in  the  country  between  these  provinces  of  China  and 
north-eastern  India  yield  barks  to  which  the  name  of  Cassia 
vera  (or  sometimes  also  Cassia  lignea)  is  given  ;  they  are  exported 
from  Calcutta  and  Saigon. 

The  bark  is  collected  entirely  from  cultivated  trees.  When 
about  six  years  old  the  branches  are  cut  and  all  the  small  twigs 
and  leaves  are  stripped  off ;  two  longitudinal  slits  are  then 
made,  and  three  or  four  transverse  incisions  are  cut  round 
the  circumference  through  the  bark  at  intervals  of  about  16 
inches.  The  bark  is  then  removed  in  pieces  about  16  inches 
long  and  half  the  circumference  of  the  branch.  These  are  next 
laid  with  the  concave  surface  downwards  and  a  small  plane 
passed  over  them,  by  which  the  cork  and  part  of  the  cortex 
are  more  or  less  completely  removed.  The  bark  is  then  tied  up 
into  bundles  for  exportation. 
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Description. — Cassia  bark  is  imported  in  bundles  about  12 
or  15  inches  long  and  weighing  about  a  pound.  The  pieces  of 
which  the  bundle  is  composed  vary  from  2  or  3  to  15  inches 
in  length  and  average  about  i  or  |  inch  in  width  and  or 

inch  in  thickness.  They  are  either  channelled  pieces  or 
single  (but  not  double)  quills,  of  a  dark  earthy-brown  colour 
and  smooth,  but  with  patches  of  the  thin  greyish  cork  still 
adhering"  to  the  outer  surface,  indicating  a  want  of  care  in 
trimming  them. 

The  fracture  is  short,  the  section  of  the  thicker  pieces 
showing  a  faint  white  line  (sclerenchymatous  cells)  sometimes 
near  the  centre,  sometimes  near  the  outer  margin  and  parallel  to 
it.  In  odour  and  taste  cassia  bark  resembles  cinnamon,  but  it 
is  less  delicate  in  aroma  and  more  mucilaginous  and  astringent. 

Cassia  bark  occurs  in  much  larger  and  thicker  pieces  than 
cinnamon,  seldom  in  double  quills,  and  never  packed  into  sticks. 
It  is  darker  in  colour,  and  frequently  exhibits  patches  of  cork 
on  the  outer  surface. 

The  student  should  observe 

(a)  The  thickness  of  the  bark  and  its  dark  colour, 
ih)  The  patches  of  cork. 

Constituents. — The  constituents  of  cassia  bark  are  the  same 
as  those  of  cinnamon.  It  yields  from  1  to  2  per  cent,  of  volatile 
oil,  resembling  but  not  identical  with  that  of  cinnamon. 


BEBEERU  BARK 
(Bibiru  Bark,  Greenheart  Bark) 

Source. — The  greenheart  tree,  Nectandra  Bodimi,  Hook. 
(N.O.  Laurinece),  is  a  large  forest  tree  growing  abundantly  on 
the  hills  in  British  Guiana.  Its  tall  straight  stem  yields  a  hard 
and  resistent  wood  that  is  highly  valued  for  shipbuilding  ;  the 
bark  was  recommended  early  in  the  present  century  as  a  substi- 
tute for  cinchona  bark,  and  the  alkaloid  obtained  from  it  in 
1835  by  Bodie  as  a  substitute  for  quinine.  It  aroused  some 
interest  at  first,  but  now  neither  the  bark  nor  the  alkaloid 
obtained  from  it  is  much  used,  nor  does  either  of  them  appear  to 

be  valued  in  Guiana. 

Description.— Bebeeru  bark  occurs  in  flat  heavy  pieces,  fre- 
quently 4  or  5  inches  long,  2  or  3  inches  wide,  and  ^  to  f  inch 
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thick  It  is  of  a  more  or  less  uniform  greyish-brown  colour, 
and  frequently  marked  on  the  outer  surface  with  br(^ad  shallow 
depressions  left  by  the  exfoliation  of  the  outer  portions  by  for- 
mation of  bands  of  cork  ;  these  exfoliating  portions  are  occa- 
sionally but  not  often  found  adhering  to  the  bark.  The  outer 
layer  is  usually  a  very  thin  greyish-brown,  often  warty  cork, 
which  can  easily  be  scraped  off, 
disclosing  a  darker  brown  inner 
portion.  The  inner  surface  is 
walnut-brown  in  colour,  bears 
shallow,  rather  broad  longitu- 
dinal depressions,  and  is  coarsely 
longitudinally  striated  by  strands 
of  sclerenchymatous  tissue, 
which  under  the  lens  can  be 
seen  sHghtly  projecting  beyond 
the  remaining  parenchymatous 
tissue. 

The  bark  is  extremely  hard, 
and  breaks  with  a  short  granu- 
lar fracture.  The  transverse 
section,  smoothed  and  mois- 
tened, exhibits  under  the  lens 
a  very  narrow  pale  grey  cork ; 
the  remainder  of  the  bark  is 
completely  traversed  by  closely 

approximated,  yellowish,  wavy  medullary  rays,  showing  that  in 
the  majority  of  cases  the  drug  consists  (with  the  exception  of 
the  cork  that  covers  it)  of  bast  tissue.  Between  the  medullary 
rays  numerous  minute  groups  of  (sclerenchymatous)  cells  can 
be  distinguished,  arranged  in  radial  lines. 

The  bark  has  no  odour,  but  a  bitter  taste. 

The  student  should  observe 

(a)  The  fiat  heavy  pieces, 

{b)  The  thin  grey  cork, 

(c)  The  structure  of  the  transverse  section  ; 

and  should  compare  this  bark  with 

(i)  Sassy  hark,  which  is  seldom  flat,  is  nearly  black  on 
the  inner  surface,  and  exhibits  in  transverse  section 
large  conspicuous  groups  of  sclerenchymatous  cells. 


Fig.  112. — Greenheait  bark,  showing 
short  fracture.    Natural  size. 
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(ii)  Coto  hark,  which  has  a  reddish-brown  colour,  is  usually 

much  thicker,  and  has  a  characteristic  odour  and 
taste. 

(iii)  Elm  bark,  which  is  much  paler  in  colour  and  fibrous. 

Constituents. — Bebeeru  bark  contains  several  alkaloids, 
two  of  which,  beberine  and  nectandrine,  have  been  isolated. 
Pure  beberine  is  colourless  and  forms  colourless  salts.  It  was 
formerly  considered  to  be  identical  with  a  similar  alkaloid 
(buxine)  occurring  in  the  box,  and  with  a  third  alkaloid 
(pelosine)  present  in  Pareira  brava.  Becent  investigations, 
although  not  conclusive,  indicate  certain  differences  that  throw 
doubt  upon  the  identity  of  these  three  alkaloids.  The  com- 
mercial sulphate  of  beberine  in  dark  brown  scales,  which  was 
official  in  the  British  Pharmacopoeia  of  1885,  is  not  a  pure 
sulphate  of  the  alkaloid.  It  contains  about  30  per  cent,  of 
beberine  associated  with  nectandrine  and  other  alkaloids  as 
well  as  with  much  colouring  matter. 

Uses. — Bebeeru  bark  is  a  bitter  stomachic  and  tonic  ;  the 
alkaloid  is,  to  a  small  extent,  antipyretic,  but  these  effects  being 
insignificant,  its  use  in  fever  and  ague  has  now  been  abandoned. 


GOTO  BARK 
(True  Goto  and  Paracoto  Bark) 

Source  &C. — The  botanical  source  of  coto  bark  is  at  present 
unknown  ;  all  that  can  with  certainty  be  said  is  that  the  bark 
is  derived  from  a  large  tree  and  obtained  from  Bolivia.  Guided 
by  the  anatomical  structure  of  the  bark,  Vogl  refers  it  to  the 
natural  order  Laurinece,  whilst  Moeller,  on  similar  grounds, 
ascribes  it  to  MonimiacecB.  The  bark  was  first  sent  to  Europe 
about  1873  from  the  neighbourhood  of  the  Mapiri  river  in 
Bolivia,  the  home  of  Cinchona  Galisaya,  under  the  name  of  Coto 
cinchona.  It  was  employed  there  in  the  form  of  powder  or 
alcoholic  tincture  for  diarrhoea  and  for  neuralgia,  and  rapidly 
gained  a  reputation  in  Europe  as  an  astringent.  Owing, 
however,  partly  to  the  difficulty  of  obtaining  the  genuine  bark,- 
it  fell  into  disuse,  and  is  now  seldom  prescribed. 

This,  the  true  coto  bark,  was  in  commerce  but  a  very  short 
time     In  1876  it  was  replaced  by  a  very  similar  bark,  also 
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imported  Iroiu  Bolivia.  This  later  bark  was  found  on  examma- 
tion  to  yield  constituents  resembling  but  not  identical  with 
those  of  true  coto  ;  one  of  these  was  called  '  paracotoin,'  and  the 
bark  that  yielded  it  '  paracoto  bark.' 

Paracoto  bark,  as  it  is  properly  termed,  is  at  present  the 
only  commercial  variety  of  coto ;  it  is  commonly  sold  as  coto 
bark,  and  to  it  the  following  description  refers. 

Description.— Paracoto  bark  occurs  in  fiat  or  curved  pieces 
commonly  up  to  12  inches  long,  3  or  4  inches  wide,  and  §  to 
I  inch  thick.  They  are  hard, 
heavy,  and  of  a  cinnamon -brown 
colour;  some  of  the  pieces  bear 
on  their  outer  surfaces  patches  of 
a  thin  whitish,  others  a  brownish 
cork;  they  are  frequently  nearly 
smooth,  or  bear  transverse  wrinkles, 
or  are  irregularly  chequered  by 
longitudinal  fissures  and  transverse 
cracks.  The  inner  surface  is  brown 
and  distinctly  and  coarsely  striated, 
this  being  due  to  projecting  strands 
of  sclerenchymatous  tissue. 

The  bark  breaks  with  a 
fibrously  splintery  fracture,  coarse 
stiff  strands  of  sclerenchymatous 
tissue  projecting  from  the  frac- 
tured surface.  The  inner  part 
easily  separates  into  coarse  longi- 
tudinal strips,  on  the  surface  of 
which,  especially  after  they  have 
been  exposed  to  the  air  for  some 
time,  glistening  prismatic  crystals 
can  be  observed  even  with  the 
naked  eye. 

The  section  is  very  characteristic.  The  outer  layer,  a  thin 
brownish  cork,  encloses  a  narrow  brown  cortex  separated  by  a 
distinct  paler  line  (of  sclerenchymatous  cells)  from  the  very 
thick  bast  which  in  older  barks  constitutes  nine-tenths  of  the 
drug.  This  bast  contains  an  abundance  of  sclerenchymatous 
tissue  arranged  in  rounded  or  tangentiallj^  elongated  groups. 
The  section  resembles  that  of  sassy  bark,  but  the  groups  of 


Fig.  113. — Paracoto  bark,  showing 
a  fissured  cork  and  splintery- 
fibrous  fracture.    Natural  size. 
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sclerenchymatous  cells  are  much  smaller  and  the  colour  is 
reddish  hrown. 

The  drug  has  a  very  characteristic  odour  and  a  pungent  taste. 
The  student  should  observe 

(a)  The  hroivnish  cork  and  broion  striated  inner  surface, 

(b)  The  characteristic  transverse  section,  and 

(c)  The  distinctive  odour  ; 

and  should  compare  this  bark  v^ith 

(i)  Sassy  hark,  which  has  a  nearly  black  inner  surface, 

darker  outer  surface,  and  fewer  and  larger  groups  of 
sclerenchymatous  cells ; 

(ii)  Beheeru  hark,  which  is  smoother  and  exhibits  distinct 

medullary  rays,  but  very  inconspicuous  masses  of 
sclerenchyma. 

(iii)  Flat  red  cinchona  hark,  which  is  characterised  by  its 

rusty  red  colour,  reddish  warts,  and  bitter  astringent 
taste. 

Constituents. — Paracoto  bark  contains  several  crystalline 
constituents,  the  chief  of  which,  paracotoin,  occurs  in  yellow 
scales,  giving  with  nitric  acid  a  yellow  (not  red)  colour.  Other 
constituents  are  leucotin,  oxyleucotin,  and  hydrocotoin.  The 
bark  contains  also  a  little  volatile  oil,  resin,  and  tannin. 

Uses. — The  drug  has  been  employed  with  success  for 
diarrhoea,  but  is  not  much  used  now. 

Varieties. — True  coto  bark  closely  resembles  paracoto  ;  it  is 
said  to  be  distinguished  by  its  odour,  which  recalls  cinnamon, 
that  of  paracoto  recalling  nutmeg,  and  by  its  taste  which  is 
more  pungent.  The  most  definite  distinctive  charactei's  lie  in 
the  constituents.  True  coto  contains  cotoin  and  dicotoin,  the 
former  yielding  a  red  (not  yellow)  colour  with  nitric  acid.  This 
difference  is  in  fact  the  only  really  definite  means  of  distinguish- 
ing the  two  barks. 

MEZBREON  BARK 
(Cortex  Mezerei) 

Source  &C. — Mezereon  bark  may,  according  to  the  British 
Pharmacopoeia,  be  obtained  from  either  of  the  following  species 
of  Daphne  (N.O.  Thy7nelcBacece)  : 
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1.  Daphne  Mezereum,  Linn.,  Mezereon,  a  small  shrub  attain- 
mv,  8  feet  in  height,  growing  in  moist  woods  in  hilly  parts 
of  Europe,  and  found  also  in  the  southern  counties  of  England. 
It  bears  in  earl}'  spring,  before  the  leaves  appear,  purple,  sweet- 
scented  flowers*^  on  the  preceding  year's  shoots.  The  bark  is 
collected  chieliy  in  Thuringia. 

•2.  Daphne  Laiireola,  Linn.,  S2mrge  Laurel,  a  small  in- 
digenous evergreen  shrub,  not  micommon  in  woods  ;  it  bears 
inconspicuous  green  odourless  flowers  in  the  axils  of  the  leaves, 
which  are  crowded  towards  the  summit  of  the  stem.  The  bark 
is  seldom  collected. 

3.  Daphne  Gnidium,  Linn.,  a  small  shrub  with  numerous 
straight  slender  branches  and  small  white  flowers  ;  it  is  a  native 
of  the  south  of  France  and  the  north  coast  of  Africa,  and  is 
found  generally  on  the  shores  of  the  Mediterranean.  It  is  largely 
collected  in  Algeria  and  the  south  of  France,  and  has  been  long 
known  and  used  as  an  irritant. 

The  bark  of  all  these  plants  is  collected  in  the  winter  or 
early  spring,  when  it  separates  readily  from  both  stem  and  root 
in  long  flexible  strips.  These  are  dried,  and  either  sold  loose  or 
made  into  small  bundles  or  flat  disc-like  rolls.  They  all  possess 
acrid  properties,  and  the  description  in  the  British  Pharma- 
copoeia is  framed  so  as  to  admit  both  stem-bark  and  root-bark 
of  all  three  species  of  Daphne. 

Description. — The  bark  of  Daphne  Mezereum  sometimes 
occurs  in  quills  of  varying  length,  but  more  usually  in  long, 
thin,  more  or  less  flattened  fibrous  strips  that  are  remarkable  for 
their  extreme  toughness  and  flexibility  ;  they  can  easily  be  torn 
lengthwise,  but  it  is  almost  impossible  to  break  them. 

The  outer  surface  (cork)  is  of  a  yellowish  or  olive-brown 
colour,  very  thin,  and  transversely  wrinkled,  that  of  the  stem- 
bark  being  marked  with  scattered  rounded  scars  of  leaves  and 
buds,  and  often  bearing  the  minute  black  apothecia  of  small 
lichens.  It  easily  separates  in  papery  fragments  from  the 
cortex,  which  is  either  green  (stem-bark)  or  yellowish  (root- 
bark)  in  colour.  The  inner  portion  of  the  bark  (bast)  has  a 
pale  yellowish  or  nearly  white  and  silky  inner  surface  ;  it  is 
extremely  tough  and  fibrous  from  the  presence  of  numerous 
strands  of  tough  bast  fibres. 

The  dry  bark  has  little  or  no  odour,  but  a  persistent  burn- 
ing acrid  taste.    So  marked  is  the  acrid  nature  of  the  bark  that, 
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moistened  and  applied  to  the  skin,  it  produces  inflammation  and 
even  vesication. 

Spurge  laurel  bark  is  very  similar  to  the  foregoing  ;  it  may 
be  distinguished  by  the  purplish-grey  colour  of  the  cork  and  by 
elongated,  pointed-oval  leaf-  and  bud-scars  which  are  crowded 
at  intervals. 

The  bark  of  D.  GnicUitm  has  a  dark  purplish-brown  cork ; 
the  leaf -scars  resemble  those  of  D.  Mezereum. 
The  student  should  observe 

(a)  The  thin,  easihj  separable  cork, 

(b)  The  silky  inner  surface, 

(c)  The  extreme  toughness  and  flexibility . 

Constituents. — Mezereon  bark  contains  a  greenish-brown 
amorphous  resin,  mezerein,  possessing  extremely  acrid  and 
sternutatory  properties.  It  easily  changes  into  an  acid  bitter 
resin,  mezereic  acid,  which  is  present  in  the  ethereal  and 
alcoholic  extracts  of  the  bark.  A  crystalline  bitter  glucoside, 
daphnin,  has  also  been  isolated,  as  well  as  a  fixed  oil  and  a 
substance  resembling  euphorbone,  neither  of  which  is  acrid. 

Uses. — Mezereon  is  a  powerful  local  irritant,  like  mustard, 
capable  of  producing  vesication.  Internally  it  is  stimulant,  and 
in  large  doses  an  irritant  poison  ;  it  is,  however,  seldom  ad- 
ministered internally,  and  although  frequently  employed  in  the 
south  of  France  as  an  irritant,  finds  but  little  use  in  this 
country. 

0A80AIIILLA  BARK 
(Cascarilla,  Cortex  Oascarillse) 

Source  &C. — Cascarilla  bark  is  obtained  from  Croton 
Eleuteria,  J.  J.  Bennett  (N.O.  EitphorbiacecB) ,  a  shrub  or  smah 
tree  indigenous  to  the  Bahama  Islands,  the  name  cascarilla 
having  its  origin  probably  in  the  resemblance  this  bark  bears 
to  small  quilled  cinchona  bark,  which  was  formerly  caUed 
cascarilla  (the  diminutive  of  the  Spanish  cdscara,  bark).  It 
is  evidently  the  bark  of  twigs,  branches,  and  possibly  small 
stems. 

Description.— Cascarilla  bark  is  usually  imported  in  single 
quills  or  channelled  pieces,  commonly  varying  from  2  to  4 
inches  in  length   and  from  J  to  i  inch  in  width,  rarely  ex- 
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ceeding  the  latter  limit.  The  outer  layer  of  the  bark  is  a 
white  or  greyish-white  cork  which  owes  its  characteristic 
chalky  appearance  to  the  presence  in  the  cells  of  numerous 

crystals  of  calcium  oxalate.  It  is  longi- 
tudinally wrinkled,  and  often  at  more 
distant  intervals  both  longitudinally  and 
transversely  furrowed,  thus  assuming  a 
chequered  appearance.  It  frequently 
bears  the  minute  black  apothecia  of  a 


A  B  C 

Fig.  114. — Cascarilla  bark.    A,  large  ;  B,  medium  ;  C,  small. 
All  natural  size. 


small  lichen,  and  easily  exfoliates,  disclosing  a  brown  or  dark 
grey  inner  layer  (cortex)  marked  with  furrows  corresponding  to 
those  in  the  cork.    On  some  portions  of  the  bark  the  white 
cork  is  so  thin  that  the  brown 
cortex  shows  through  and  im- 
parts to   the  outer  surface  a 
brown  or  dark  grey  colour. 

The  inner  surface  of  the 
bark  is  dark  in  colour  and  lon- 
gitudinally striated.  The  frac- 
ture is  short  and  resinous.  The 
section  exhibits  under  the  lens  a  pale  cork  layer  and  a  dark 
brown  cortex  and  bast,  the  latter  being  traversed  by  numerous 
very  fine  whitish  medullary  rays.    Examined  under  the  micro- 


FiG.  115. — Cascai-illa  bark.  Transverse 
section,  magnified.  (Berg.) 
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scope,  the  section  is  found  to  be  free  from  groups  of  scleren- 
chymatous  cells,  a  character  that  definitely  distinguishes  the 
bark  from  certain  substitutes  (see  below)  and  one  much  to  be 
preferred,  as  differences  in  structure  usually  are,  to  distinctions 
based  upon  slight  differences  in  external  appearance,  in  taste 
or  in  odour. 

The  bark  has  a  pleasant  aromatic  odour  and  an  aromatic 
but  rather  disagreeably  bitter  taste.  When  burned  it  exhales 
an  agreeable  odour,  whence  its  use  as  an  addition  to  fumiga- 
ting mixtures,  tobacco,  &c. 

The  student  should  observe 

{a)  The  chalky  cork, 

(b)  The   longitudinal  torinkles   and  longitudinal  and 

transverse  fissures, 

(c)  The  short  resinous  fracture  and  the  appearance  of  the 

section  under  the  lens, 
{d)  The  aromatic  odour  and  hitter  taste. 

Constituents. — Cascarilla  contains  about  1  per  cent,  of 
volatile  oil  and  a  crystalline  bitter  principle,  cascarillin,  which 
is  neither  alkaloidal  nor  glucosidal. 

Uses. — Cascarilla  is  used  as  an  aromatic,  bitter  stomachic. 

Substitutes, — The  barks  of  other  species  of  croton  {Croton 
niveiis,  Jacq.,  G.  lucidus  (?),  Linn.,  C.  Malaviho,  Karst,  &c.)  have 
occasionally  appeared  in  commerce  mixed  with  or  substituted 
for  cascarilla ;  the  genuine  is  best  distinguished  by  its  ana- 
tomical characters,  especially  the  absence  of  sclerenchymatous 
cells,  which  are  found  in  groups  in  the  above  three  species  ;  the 
bitter  taste  and  aromatic  odour  are  also  characteristic. 


ELM  BARK 
(Cortex  Ulmi) 

Source  &C. — The  common  elm,  Ulmus  cavipestris.  Linn. 
(N.O.  Urticacece),  is  a  large  handsome  tree  attaining  a  height  of 
100  feet  or  more,  and  found  in  England,  especially  in  the 
southern  counties,  although  doubtfully  a  native.  It  extends  also 
over  central  and  southern  Europe.  The  Greeks  and  Romans 
were  well  acquainted  with  the  properties  of  elm  bark,  and  it 
continued  to  be  used  during  the  early  and  middle  ages.    It  has 
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now  fallen  into  disuse,  its  place  having  been  taken  by  other 
driios  possessing  similar  astringent  qualities  ni  a  higlier 
degree. 

The  bark  should  be  stripped  from  the  trunk  and  brandies 
in  the  spring,  when  it  can  easily  be  separated,  and  freed  from 
its  dark  rough  outer  portion  (bark)  ;  the  remaining  whitish 
iniuu-  part  (l)ast)  forms,  when  dried,  the  elm  bark  of  commerce. 

Description.— The  elm  bark  of  commerce  consists,  as 
observed,  of  the  dried  bast  of  the  tree.    It  occurs  usually  in 


A  a 

Fig.  116  Elm  bark.    A,  with  outer  layers  attached;  B,  commercial  bark. 

Natural  size. 

rather  thick  flattened  j)ieces  about  4  or  5  inches  long,  1  or 
'2  inches  wide,  and  nearly  ^  inch  thick.  The  outer  surface 
is  yellowish  or  pale  rusty-brown  in  colour,  often  dis- 
coloured and  frequently  marked  with  dark  brown  patches  of 
the  outer  portion  (bark)  that  have  been  left  adhering  to  it  and 
bearing  evidence  of  the  instrument  that  has  been  used  in 
scraping  it.  The  inner  surface  is  longitudinally  striated  or 
nearly  smooth.  It  is  tough,  but  breaks  with  a  rather  short,  not 
very  fibrous  fracture.  The  smoothed  transverse  section  exhibits 


256 


BAEKS 


nder  the  lens  numerous  dark,  usually  oblique  medullary  rays 
^lat  comp  etely  traverse  the  bark,  thus  proving  it  to  be  bast 
Crossmg  the  medullary  rays  at  right  angles  are  numerous  rows 
ot   tangentially  elongated   whitish   masses   (groups  of  bast 
fibres) . 

The  bark  is  modorous,  but  has  a  slightly  astringent,  muci- 
lagmous  taste. 

The  student  should  observe 

(a)  The  flattened  pieces, 

(b)  The  rather  fibrous,  hut  not  splintery  fracture, 

(c)  The  (usually)  striated,  not  perfectly  smooth,  inner 

surface ; 

and  should  compare  the  bark  with 

(i)  Quillaia  hark,  which  has  a  perfectly  smooth  inner 

surface,  splintery,  laminated  fracture,  and  acrid 
taste  ; 

(ii)  SlipjJery  elm  hark,  which  is  thinner,  very  fibrous,  and 

has  an  odour  resembling  foenugreek. 

Constituents. — Elm  bark  contains  as  principal  constituent 
a  little  tannin ;  mucilage  and  starch  are  also  present. 

Uses. — It  was  formerly  employed  as  an  astringent,  but  is 
now  seldom  used. 


SLIPPERY  ELM  BARK 
(Cortex  Ulmi  Pulvae) 

Source  &c. — The  slippery  elm,  Ulmus  fulva,  Michaux 
(N.O.  UrticacecB) ,  is  a  small  tree  indigenous  to  the  central 
and  northern  of  the  United  States.  The  bark  is  collected  in 
the  spring  from  the  trunk  and  large  branches,  deprived  of  its 
outer  dead  portions,  and  dried  ;  the  tree  is  thereby  destroyed, 
and  as  the  wood  has  no  commercial  value  no  effort  is  made  to 
replace  it.  Large  quantities  of  the  bark  are  collected  in  the 
lower  peninsula  of  Michigan. 

Description. — Like  the  preceding  drug  the  slippery  elm 
bark  of  commerce  consists  entirely  of  the  bast  of  the  tree.  It  is 
commonly  impoi-ted  in  large  flat  strips  2  or  3  feet  long  and 
several  inches  wide,  but  only  ^  inch  or  less  in  thickness.  The 
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outer  surface  is  reddish-yellow  in  colour,  with  patches  of  the 
reddish-hrowii  outer  portion  (bark),  and  is  distinctly  striated 
longitudinally;  the  inner  surface  is  tawny  yellow  and  also 
longitudinally  striated. 

It  is  extremely  tough  and  fibrous  ;  narrow  pieces  can  be  bent 
double  without  completely  breaking.  The  section,  examined 
under  the  lens,  is  seen  to  be  completely  traversed  by  medullary 
rays  (showing  it  to  be  bast),  between  which  small  tangential 
bands  (bast  fibres  and  bast  parenchyma)  are  arranged,  giving 
the  section  a  chequered  appearance.  If  the  transverse  section  is 
moistened  and  allowed  to  remain  for  a  minute  or  two  and  again 
examined,  numerous  cells  full  of  transparent  swollen  mucilage 
can  be  detected.  No  trace  of  the  cortex  can  be  found,  but 
portions  of  the  dark  outer  layer  (bark)  are  frequently  present. 

The  bark  has  a  strong  odour  resembling  foenugreek,  and  a 
very  mucilaginous  taste. 

The  student  should  observe 

[a)  The  striated  inner'  and  outer  surface, 
{b)  The  fibrous  f  racture, 

(c)  The  odour  of  fosnugreek  and  the  mucilaginous  taste  ; 

and  should  compare  the  bark  with  elm  bark  and  quillaia 
bark. 

Constituents. — The  principal  constituent  is  mucilage,  which 
appears  to  swell  but  not  dissolve  in  water  ;  it  is  contained  in 
large  mucilage  cells  in  the  bast,  and  is  present  in  such  propor- 
tion that  10  grains  of  the  powdered  bark  will  convert  a  fluid 
ounce  of  water  into  a  thick  jelly. 

Uses. — The  bark  has  demulcent  and  emollient  properties. 
It  is  chiefly  used  as  an  external  application  in  the  form  of  a 
poultice. 

OAK  BABK 
(Cortex  Quercus) 

Source  &c.— The  British  oak,  Quercus  robur,  Linn.  (N.O. 
Ctqndiferce),  is  widely  diffused  over  Europe  and  largely  culti- 
vated for  its  wood  and  especially  for  its  bark,  which  from  the 
large  proportion  of  tannin  it  contains  is  valued  highly  for  tanning. 
Although  the  astringent  properties  of  the  bark  have  long  been 
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known,  and  although  it  has  been  used  from  time  immemorial  in 
preparmg  leather,  it  never  appears  to  have  been  much  used  in 
medicme. 

In  the  collection  of  oak  bark  the  trees  are  usually  felled  when 
they  have  reached  an  age  of  twelve  to  thirty-five  years,  and  in  the 
early  sprmg  when  the  buds  are  opening.  Longitudinal  incisions 
are  made  through  the  bark,  which  can  then  be  removed  in 
strips,  and  after  drying  is  ready  for  the  market. 
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Fig.  117.— Oak  bark.    A.  outer  surface,  showing  the  smooth,  glossy  cork 
and  transverse  lenticels.    B,  inner  surface.    Natural  size. 

Young  bark  is  preferable  to  old,  because  as  the  trees  increase 
in  age  the  outer  portions  are  cut  off  by  the  production  of  layers 
of  cork  in  the  bast  (formation  of  bark),  and  the  tannin  in  the 
portions  thus  cut  off  undergoes  certain  changes.  Bark  from 
older  stems  is  also  collected  and  freed  from  its  dead  outer 
portions,  but  such  bark  is  not  so  valuable  for  tanning  or  fit  for 
medicinal  use. 

From  the  stools  that  are  formed  when  the  trees,  are  felled 
adventitious  shoots  arise,  and  these,  when  they  have  attained  a 
sufficient  age,  are  cut  and  peeled. 


OAK 


While  the  bark  is  young  (up  to  about  twentj'  years  old)  it 
possesses  a  smooth,  glossy,  silvery  cork;  such  bark  is  to  be 
])ref erred  and  sliould  alone  be  used  medicinally. 

Description. — Oak  bark  usually  occurs  in  channelled  pieces 
several  inches  in  length  and  about  an  inch  or  rather  more  in 
breadth.  The  outer  layer  is  a  thin,  smooth,  shining,  silvery-grey, 
firmly  adherent  cork,  which  in  young  barks  is  marked  with 
darker  transverse  lenticels  and  in  older  barks  is  frequently  longi- 
tudinally fissured  and  bears  darker  spots  and  patches  ;  beneath 
the  cork  is  a  reddish-brown  cortex.  The  inner  surface  is 
strongly  striated  longitudinally  and  fibrous,  and  varies  in  colour 
from  yellowish  to  reddish-brown. 

The  bark  breaks  with  a  short  fracture  in  the  outer  part 
(cork  and  cortex),  but  is  coarsely  fibrous  in  the  inner  part  (bast). 
Under  a  lens  the  section  exhibits  a  thin  cork,  a  narrow  yellowish 
cortex,  occupying  about  one-fourth  of  the  total  width,  separated 
by  a  pale  line  (sclerenchymatous  cells)  from  the  reddish-brown 
bast,  which  is  chequered  by  tangentially  arranged  groups  of 
bast  fibres.  Touched  with  dilute  solution  of  ferric  chloride  the 
section  assumes  a  black  colour. 

The  bark  has  a  scarcely  perceptible  odour,  but  a  strongly 
astringent  taste. 

The  student  should  observe 

{a)  The  glossy  silvery  cork, 

(&)  The  line  of  sclerenchymatous  cells, 

(c)  The  striated  fibrous  inner  surface  ; 

and  should  compare  the  bark  with 

(i)  Willoiv  bark,  which  usually  possesses  a  dull  greenish- 

brown  cork,  paler  inner  surface,  and  no  line  of 
sclerenchymatous  cells ; 

(ii)  Witch-hazel  bark,  which  has  a  dull  grey  cork  and 

pinkish  colour. 

Constituents. — The  principal  constituent  of  oak  bark  is  the 
tannin,  quercitannic  acid,  of  which  it  contains  from  10  to  16 
per  cent.  Quercitannic  acid  is  distinct  from  gallotannic  acid  • 
it  yields  by  hydrolysis  a  phlobaphene,  oak -red,  which  may  be 
regarded  as  the  anhydride  of  quercitannic  acid,  but  no  suo-ar 
(Etti  and  Lowe).  To  the  formation  of  oak-red  the  reddish- 
brown  colour  of  oak  bark  is  partly  due. 

s  2 
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The  bark  contains  also  small  quantities  of  gallic  and 
ellagic  acids. 

Uses. — Oak  bark  has  been  iised  medicinally  as  an  astringent, 
but  is  not  much  prescribed  at  present. 


WILLOW  BARK 
(Cortex  Salicis) 

Source  &c. — The  willow  bark  of  commerce  is  generally 
referred  to  the  white  or  common  willow,  Salix  alba,  Linn. 
(N.O.  Salicinece),  a  common  tree  on  river-banks  and  marshy 
ground  in  England  and  throughout  central  and  southern  Europe. 
Its  astringent  properties  were  well  known  to  Dioscorides,  but 


m 


Tig.  118.— Willow  bark,  showing,  A,  outer  surface ;  B,  inner  surface 

Natural  size. 

the  bark  appears  to  have  fallen  into  disuse  until  the  latter  .end 
of  the  last  century,  when  it  was  recommended  as  a  remedy  for 
ague  For  this  purpose,  however,  salicin,  the  prmcipal  active 
constituent  of  willow  bark,  has  entirely  taken  the  place  of  the 
bark  which  is  now  seldom  used  medicinally.    Sahcm  is  usually 
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obtained  from  the  bark  of  other  species  of  Salix,  which  contain 
it  in  greater  abundance  than  S.  alba.  Very  frequently,  too,  the 
structure  of  commercial  willow  bark  shows  that  it  is  not  derived 
from  S.  alha. 

Description.— The  willow  bark  of  commerce  usually  occm's 
in  channelled  pieces  several  inches  in  length  and  up  to  ^  or 
J  inch  in  width;  they  are  usually  of  a  greenish-  or  greyish-- 
brown  colour. 

The  outer  surface  is  in  young  bark  a  smooth,  sometimes 
glossy  cork;  in  older  barks  it  is  dull,  slightly  longitudinally 
wrinkled,  and  usually  of  a  greenish-brown  colour.  The  inner 
surface  has  a  pale  reddish  colour,  and,  in  the  younger  pieces  at 
least,  appears  smooth  to  the  naked  eye,  but  is  seen  under  the 
lens  to  be  finely  striated  longitudinally.  Older  pieces  are  more 
coarsely  striated.  It  is  so  fibrous  in  the  inner  part  that  it  can 
be  bent  double  without  completely  breaking,  but  the  outer  part 
has  a  short  fracture. 

The  section  examined  under  a  lens  shows  numerous  minute 
tangentially  arranged  groups  of  bast  fibres. 

It  often  has  a  slight  agreeable  odour,  and  an  astringent, 
slightly  bitter  and  aromatic  taste. 

Constituents. — Willow  bark  contains,  as  principal  con- 
stituents, tannin  and  salicin  in  varying  proportions.  The  bark 
of  the  common  willow  {S.  alha)  and  crack  willow  {S.  fragilis. 
Linn.)  is  said  to  be  richest  in  tannin  (8  to  13  per  cent.),  whilst 
that  of  the  purple  willow  {S.  purpurea,  Linn.)  and  bay  willow 
(S.  pentandra,  Linn.)  contains  more  salicin  (up  to  3  per  cent.). 

Salicin  is  a  crystalline  glucoside  yielding,  when  hydrolysed 
by  a  ferment,  dextrose  and  saligenin,  but  when  hydrolj^sed  by 
a  dilute  mineral  acid,  dextrose  and  saliretin. 

Uses. — Willow  bark  is  astringent  and  has  been  used  in 
rheumatism  and  ague ;  it  has,  however,  been  completely  re- 
placed by  salicin. 

LARCH  BARK 
(Cortex  Laricis) 

Source  &c.— The  larch,  Larix  europcea,  DC.  (N.O.  Coni- 
fer a),  a  lofty  tree,  is  largely  planted  in  England,  but  is  a  native 
of  southern  and  central  Europe.  In  the  Austrian  Alps,  in  the 
neighbourhood  of  Bozen,  Trient,  and  Meran,  forests  of  larch 
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of  considerable  extent  exist.  In  this  district  the  turpentine 
secreted  by  the  trunk  (true  Venice  turpentine)  is  collected,  but 
not  to  any  great  extent. 

The  bark,  in  common  with  that  of  other  coniferous  trees,  has 
long  been  used  for  tanning  ;  its  medicinal  use  is,  however,  quite 
recent  and  dates  only  from  1858,  when  it  was  recommended 
as  a  stimulant,  astringent,  and  expectorant.  It  was  introduced 
into  the  British  Pharmacopoeia  of  18G7,  but  was  subsequently 
omitted,  and  is  now  seldom  used,  as  it  has  failed  to  fulfil  the 
expectations  entertained  of  it. 

Description. — Larch  bark  usually  occurs  in  fiat,  curved  or 
channelled  pieces,  seldom  in  quills.  The  outer  portion  (bark), 
which  is  commonly  largely  developed,  especially  in  all  but  young 
barks,  and  sometimes  attains  a  thickness  of  several  inches,  is 
rough  externally  and  of  a  dark  brownish-red  colour.  It  exfoliates- 
in  large  flakes  which  can  be  split  off  without  much  difficulty ; 
the  surface  thus  exposed  frequently  exhibits  rose-pink  patches, 
the  colour  of  the  remainder  being  dark  reddish-brovyn.  This 
difference  in  colour  is  due  to  the  deposition  of  a  rose-coloured, 
substance  in  certain  layers  of  cork  cells,  whereas  usually  the 
deposit  is  reddish  brown  in  colour. 

The  inner  portion  of  the  bark  (bast)  is  nearly  white,  the 
inner  surface  being  smooth  and  whitish  or  j^ellowish  in  colour. 

The  bark  breaks  with  a  short  or,  in  the  bast,  a  slightly 
fibrous  fracture.  The  section  exhibits  under  a  lens  a  whitish 
inner  portion  (bast)  and  a  dark  brownish-red  outer  portion 
(bark),  the  latter  generally  showing  distinct  curved  lines, 
indicating  the  formation  of  bark  by  production  of  successive 
bands  of  cork. 

The  bark  has  a  distinctly  terebinthinate  odour  and  an 
astringent  terebinthinate  taste. 
The  studeut  should  observe 

(a)  The  rose-pink  patches  of  cork  disclosed  when  frag- 
ments of  the  bark  are  split  off, 
(&)  The  whitish  bast, 
(c)  The  characteristic  odour  and  taste. 

Constituents.— Larch  bark  contains  tannin  and  a  crystalline 
principle,  larixin,  possessing  a  bitter  astringent  taste. 

Uses.-— Larch  bark  has  been  used  as  a  stimulant,  expectorant, 
and  astringent,  but  is  almost  obsolete. 
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SECTION  VIII 

RHIZOMES 


CIMIOIFUGA 


(Rliizonia  Cimicifugse,  Badix  Acteae, 
Black  Snakeroot) 

Source  &c. —  Cimicifuga  racemosa,  Ell.  {Actcea  racemosa, 
Linn.),  is  a  tall  herbaceous  plant  belonging  to  the  natural  order 
Ranunculacece.  It  grows  freely  in  shady  woods  in  Canada  and 
the  United  States,  extending  southwards  as  far  as  Florida,  and 
produces  a  stout  perennial  rhizome.  In  the  autumn,  after  the 
plant  has  fruited  and  the  leaves  have  died  down,  the  rhizome 
is  collected,  cut  into  pieces,  and  dried.  It  was  introduced  into 
medical  practice  in  the  United  States  about  1823,  and  in  this 
country  about  1860. 

Description. — The  drug  consists  of  a  thick,  hard  and  knotty 
horizontal  rhizoine  with  numerous  stout  ascending  branches. 
The  rhizome  averages  about 
2  or  3  inches  in  length  and 
^  inch  in  diameter,  but  may 
attain  as  much  as  twice  these 
dimensions ;  the  commercial 
drug  consists,  however,  usu- 
ally of  pieces  1  or  2  inches 
long.  The  branches,  which 
are  so  close  together  as  al- 
most to  conceal  the  rhizome, 
are  about  f  inch  thick  and 
1  inch  or  more  long ;  they 
curve  upwards,  and  terminate 

either  in  the  remains  of  a  bud  or  more  frequently  a  circular 
cup-shaped  scar  exhibiting  a  distinctly  radiate  structure.  Both 
the  rhizome  and  its  branches  bear  encircling  scars  of  cata- 


FiG.  119. — Black  Snakeroot,  showing 
branches  curving  upwards  and 
marked  with  leaf-scars.  Natural 
size. 
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phyllary  leaves,  those  on  the  branches  being  the  more  con- 
spicuous. 

From  the  under  surface  of  the  rhizome  numerous  straight 
stout  roots  are  given  off.  These  are  dark  brown  in  colour  and 
obscurely  quadrangular  or  longitudinally  furrowed  ;  they  are 
rather  brittle,  and  are  usually  broken  off  near  the  rhizome. 

The  interior  of  the  drug  is  hard  and 
horny.  The  transverse  section  of  the 
rhizome  exhibits  a  thin  dark  horny 
bark  '  surrounding  a  ring  of  numerous 
paler  narrow  wedges  of  wood  alter- 
nating with  wide  dark  medullary  rays  ; 
Fig.  120.— Black    8nakeroot.  ,      .  .   ,  ,         i  i  i 

Transverse  section  through  the  centre  IS  occupied  by  a  large  dark 

a  branch  of  the  rhizome,   pfth.     The  branches  have  a  similar 

and   through    roots.     Na-  , 

tural  size.    (Maisch.)  structure. 

The  transverse  section  of  the  root 
frequently  exhibits  a  thick  bark  and  four  (or  sometimes  five  or 
six)  distinct  wedges  of  porous  whitish  wood,  arranged  in  the 
form  of  a  Maltese  cross,  the  medullary  rays  being  broad  and 
dark ;  this  characteristic  structure  is  usually  best  seen  in  the 
stoutest  roots. 

The  drug  has  no  marked  odour,  but  a  bitter  acrid  taste. 

The  student  should  observe 

{a)  The  numerous  stout  branches  curving  upwards, 
(6)  The  structure  of  the  rhizome,  and  of  the  root,  exhibited 
by  the  transverse  section  ; 

and  should  compare  the  drug  with 

Black  hellebore  rhizome,  wliich  is  tortuous  and  provided 
with  irregular  branches  not  exhibiting  a  prominent 
curve  upwards  ;  the  section  of  the  rhizome  exhibits  a 
thicker  bark  and  few  wood-bundles  ;  in  that  of  the 
roots  the  wood  is  much  less  distinctly  cruciate. 

Constituents.— The  acrid  bitter  taste  is  due  to  a  crystalhne 
substance,  racemosin. 

An  infusion  of  the  drug  is  darkened  by  ferric  chloride,  but 

'  I  have  employed  the  term  '  bark '  to  designate  the  collection  of  tissue  exterior 
to  the  cambium  of  the  rhizome  and  root  as  well  as  of  the  stem  (compare  p.  208). 
The  Pharmacopu  ia  has  adopted  the  word  '  cortex,'  which  perhaps  is  more  correct 
as  far  as  the  meaning  of  the  word  is  concerned,  but  is  liable  to  misinterpretation 
owing  to  the  restricted  sense  in  which  this  term  is  employed  by  modern  botanists- 
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this  reaction  is  not  caused  by  tannin,  but  by  a  body  allied  to 
querciti-in,  which  strikes  a  dark  green  colour  with  ferric  salts. 
The  reaction  is  useful  as  a  means  of  distinguishing  this  drug 
from  black  hellebore. 

Uses.— Cimicifuga  may  be  used  as  a  stomachic  in  diseases 
of  the  heart,  but  is  more  frequently  employed  as  a  remedy  for 
rheumatism  and  neuralgia. 

BLACK  HELLEBORE  RHIZOME 
(Rhizoma  (Radix)  Hellebori  Nigri) 

Source. — Black  hellebore  root,  or,  as  it  should  be  more 
correctly  termed,  rhizome,  is  obtained  from  the  Christmas  rose, 
Helleborus  niger,  Linn.  (N.O.  Banunctdacece),  a  low  herb  with 
a  perennial  rhizome,  abundant  on  the  lower  Alps  of  southern 
Europe,  especially  in  Austria,  and  much  cultivated  in  this 


Fig.  121. — Black  Hellebore  root.    A,  young  rhizome,  natural  size. 
B,  old  knotty  rhizome,  natural  size. 

country  for  its  white  flowers,  which,  as  the  name  of  the  plant 
indicates,  appear  in  midwinter  ;  our  supplies  come  chiefly  from 
Germany. 

The  rhizome  enjoyed  a  considerable  reputation  in  the  later 
middle  ages  as  a  stimulant,  purgative,  and  digestive,  but  it  is 
now  seldom  employed.    It  should  be  collected  in  the  autumn. 

Description. — The  Christmas  rose  produces  a  horizontal 
creeping  or  frequently  oblique  or  even  upright  rhizome,  which 
is   usually,  when  dried,  about  1  or   2  inches  long  and  \ 


A 
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inch  thick,  and  nearly  black  in  colour.  It  is  generally  very 
irregular,  tortuous  and  branched,  the  older  pieces  often 
forming  small  knotty  masses.  The  branches  are  short  and 
erect,  marked  with  encircling  leaf-scars,  and  usually  terminated 
by  the  scar  of  the  aerial  stem  or  occasionally  by  the  remains  of 
a  stem  or  bud.  On  the  under  surface  the  scars  or  short  portions 
of  numerous  roots  may  be  seen ;  in  the  fresh  plants  these  are 
long,  rather  stout  and  straight,  but  they  are  commonly  removed 
from  the  drug. 

The  rhizome  breaks  easily  with  a  short  fracture  ;  the  section 
is  yellowish  and  exhibits  a  thick  bark,  within  which  is  a  ring 
of  small  wood-bundles,  all  or  some  of  which  are  narrow  and 
radially  elongated,  enclosing  a  large  pith.    In  the  root  the 


Fig.  122. — Black  Hellebore  rhizome.  F,  transverse  section  of  rhizome: 
a,  bark  ;  y,  wood-bundles ;  c,  pith ;  r,  medullary  rays  ;  magnified  3 
diam.  C,  transverse  section  of  root :  a,  cortex  ;  b,  stele  ;  magnified 
3  diam.  (Berg.) 


bark  is  thick  and  the  wood  tends  to  assume  a  stellate  form, 
which,  however,  even  in  the  older  roots  in  which  it  is  most 
marked,  is  never  so  conspicuous  as  it  is  in  the  root  of  Cimicifiiga 
racemosa. 

The  odour  of  the  drug  is  slight,  the  taste  somewhat  bitter 
and  acrid.  The  dry  powder,  when  inhaled,  produces  violent 
sneezing. 

The  student  should  observe 

{a)  The  dark  colour  and  tortuous  appearance, 

(b)  The  sliort  erect  branches, 

(c)  The  structure  of  the  rhizome. 

Constituents. — Black  hellebore  rhizome  contains  two  crystal- 
line giucosides,  helleborin  and  hellcborein,  both  of  which  are 
powerful  poisons.    Helleborin  has  a  burning  acrid  taste  and  is 
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narcotic;  helleborein  has  a  sweetish  taste  and  is  a  hif<hly  active 
cardiac  poison. 

The  drug  is  free  from  tannin,  and  the  infusion  does  not 
strike  a  dark  cok)ur  with  ferric  chloride,  in  which  particular  it 
differs  from  Cimicifiuja  nicemosa. 

Uses.— Black  hellebore  rhizome  has  been  employed  in  later 
times  as  a  drastic  purgative  and  emmenagogue,  but  is  now 
seldom  administered. 


Fig.  123.— Green  Hellebore  rhizome.    Transverse  section  of  rhizome  (.4)  and 
(B  root:  a,  cortex;  6,  wood  ;  c,  pith.    Magnified  3  diam.  (Berg.) 

Substitutes. — The  rhizome  of  H.  viridis.  Linn.,  green 
hellebore — which  should  be  carefully  distinguished  from  Vera- 
trum  viride,  often  called  also  green  hellebore — closely  resembles 
that  of  H.  niger ;  it  is,  however,  far  more  bitter  and  acrid,  and 
the  transverse  section  exhibits  wood-bundles  that  are  broader 
and  shorter  than  those  of  H.  niger. 


HYDRASTIS  RHIZOME 
(Golden  Seal  Rhizome,  Rhizoma  Hydrastis) 

Source  &c. — Golden  seal,  Hydrastis  canadensis,  Linn. 
(N.O.  Banionculacece) ,  is  a  small  herbaceous  plant  with  perennial 
rhizome,  widely  distributed  in  woods  in  Canada  and  the 
eastern  United  States,  being  most  abundant  in  Ohio,  Kentucky^ 
and  Indiana.  The  plant  produces  but  a  single  leaf,  or  two 
leaves  and  a  single  flower.  The  rhizomes  are  collected  in  the 
autumn  after  the  leaves  have  withered ;  as  the  stems  persist  for 
some  time  to  ripen  the  fruits,  the  remains  of  them  are  frequently 
found  attached  to  the  drug.  The  introduction  of  the  drug  into 
American  and  European  medicine  has  been  of  \evy  recent  date, 
although,  as  might  be  expected,  its  yellow  colour  had  long 
attracted  attention. 

Description. — The  drug  consists  of  small  yellowish-brown 
rhizomes  varying  from  ^  to  li  inch  in  length  and  averaging 
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about  ^  inch  in  thickness ;  although  they  appear  to  be  horizontal 
and  creeping,  the}''  are  often  oblique  or  even  erect,  as  is  indicated 
by  the  direction  of  the  buds  with  which  some  of  the  branches  ter- 
minate, as  well  as  by  the  presence  of  rootlets  on  the  (apparently) 
upper  as  well  as  under  surface.  They  are  knotty,  tortuous,  and 
rough  ;  usually  simple,  seldom  dividing  into  two  equal  branches, 
but  frequently  giving  off  short  upright  branches  which  are 
terminated  by  cup-shaped  scars  left  by  the  aerial  stems  of 
previous  years.  These  branches  usually  bear  distinct  encircling 
scars  of  cataphyllary  leaves,  and  similar  scars  are  borne  by  the 
rhizome  also,  although  there  they  are  less  distinct. 

Thin,  shrivelled,  wiry  brittle  roots  of  the  same  colour  as  the 
rhizome  proceed  from  all  parts  of  it,  but  especially  from  the 
lateral  and  ventral  surfaces.  Many  of  them  break  off,  leaving 
small  protuberances  on  the  rhizome,  which  is  often  therefore 
comparatively  free  from  roots  and  rough. 

The  rhizome  is  hard,  and  breaks  with  a  short  resinous 
fracture.  The  transverse  section  varies  in  colour  from  dark 
yellow  to  very  dark  yellowish-brown,  and  exhibits  a  compara- 
tively thick  bark  and  a  ring  of  bright  yellow  somewhat 
distant  narrow  wood-bundles  surrounding  a  large  pith.  The 
root  also  exhibits  a  dark  bark  and  small  bright  yellow  wood. 

The  drug  has  a  faint  but  characteristic  odour ;  when  it  is 
chewed  a  bitter  taste  is  developed  and  the  saliva  is  coloured 
yellow. 

The  student  should  observe 

(a)  The  yelloio  colour, 

(b)  The  structure  visible  in  the  transverse  section  when 

examined  with  a  lens, 

(c)  The  cliaracteristic  odour ; 

and  should  compare  the  drug  with 

(i)  Bloodroot,  which  usually  has  a  dark  reddish-brown 
colour,  and  exhibits  in  transverse  section  a  more  or 
less  prominent  red  colour  without  evident  wood- 
bundles. 

Constituents.— The  principal  constituents  of  hydrastis 
rhizome  are  the  alkaloids  hydrastine  (about  1-5  per  cent.)  and 
herberine  (about  3-5  per  cent.),  the  former  crystallising  in 
colourless  prisms,  the  latter  in  yellow  needles ;  both  of  them 
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have  a  bittev  taste.  Canadinc  is  a  colourless  alkaloid,  present  in 
smaller  quantity. 

Uses. — Hydrastis  rhizome  is  a  bitter  tonic  and  spinal  stimu- 
lant, in  these  respects  resembling  nux  vomica.  It  is  used  as 
a  stomachic  and  nervine  stimulant,  and  locally  in  various  kinds 
of  ulceration  and  htemorrhage  in  connection  with  the  nose, 
rectum,  and  uterus. 

PODOPHYLLUM  RHIZOME 
(May-apple  Boot,  Rhizoma  Podophylli) 

Source  &;c. — The  May  apple,  Podophyllum  peltatum,  Linn. 
(N.O.  Banuncidacecp),  is  a  small  herb  v^iih  a  long  perennial 
creeping  rhizome.  It  is  a  native  of  and  common  in  the 
eastern  United  States  and  Canada,  producing,  when  it  flowers, 
but  two  leaves  and  a  single  flower.  The  drug  was  well  known 
to  the  North  American  Indians  as  an  emetic  and  vermifuge ;  it 
was  introduced  into  the  British  Pharmacopoeia  in  1864. 

The  rhizome,  which  grows  to  a  length  of  several  feet,  is 
collected  in  the  late  summer  and  dried ;  it  is  usually  cut  into 
pieces  a  few  inches  in  length. 


c 

Fig.  124.— Podophyllum  rhizome.  A,  plump  autumnal  rhizome  without 
roots,  showing  the  scar  left  by  the  aerial  stem.  B,  transverse  section  of 
the  same.  C,  shrivelled  summer  rhizome  with  roots  attached.  All 
natural  size. 

Description. — Podophyllum  root,  or  more  correctly  rhizome, 
is  seen  in  commerce  usually  in  nearly  cylindrical  pieces  several 
inches  in  length  and  about  ^  inch  in  thickness.    These  are  of  a 
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dark  reddish-brown  colour,  and  are  neajrly  smooth  or  shghtly 
longitudinally  wrinkled ;  they  should  not  be  flattened  and 
strongly  wrinkled,  as  they  are  then  of  poor  quality. 

At  intervals  of  about  2  or  3  inches  the  rhizome  is  enlarged, 
and  bears  on  the  upper  surface  a  concave  scar  surrounded  by 
several  circular  leaf -scars ;  these  have  been  left  by  an  aerial 
flowering  stem  and  its  cataphyllary  leaves.  Below  the  stem- 
scar,  on  the  under  surface  of  the  rhizome,  are  the  scars  of 
several  stout  roots,  which  are  occasionally  left  attached  to  the 
rhizome,  but  which  more  commonly  have  been  removed.  The 
rhizome  occasionally  forks,  but  produces  very  few  lateral 
branches.  When  a  flowering  stem  is  produced  the  growth  of 
the  main  axis  is  terminated ;  a  bud  in  the  axil  of  one  of  the 
cataphyllary  leaves  then  develops,  forming  a  sympodial  system 
and  continuing  the  growth  of  the  plant. 

The  rhizome  breaks  with  a  short  fracture.  The  transverse 
section  is  usually  white  and  starchy,  but  if  the  heat  employed  n 
drying  the  rhizome  has  been  sufficient  to  gelatinise  the  starch 
it  is  yellowish  and  horny ;  it  exhibits  a  very  thin  cork  and  a 
circle  of  small,  oval,  distant,  fibro-vascular  bundles. 

The  drug  has  a  characteristic  but  not  strong  odour,  and  a 
bitter  acrid  taste. 

The  student  should  observe 

(a)  The  straight  cylindrical   rhizome  with  occasional 

stem,  root  and  leaf  scars, 
(&)  The  structure  shoion  by  the  transverse  section. 

Constituents.— The  chief  constituent  of  podophyllum  rhizome 
is  a  neutral  crystalline  mhiita.nce, 2JodophyUotoxin,  which  acts  as 
a  powerful  purgative  and  intestinal  irritant ;  it  is  converted  by 
alkalies  into  the  crystalline  isomeric  picropodophyllin,  which 
is  also  contained  in  the  root,  but,  owing  probably  to  its  very 
sHght  solubility,  is  much  less  active  than  podophyllotoxin.  The 
proportion  of  podophyllotoxin  present  in  the  drug  has  been 
variously  stated  as  0-2  and  1-0  per  cent.  The  rhizome  also  con- 
tains quercetin,  a  crystalline  yellow  colouring  matter  obtainable 
from  quercitron  bark  {Quercus  discolor,  Ait.)  and  other  plants  ; 
and  podophylloresin,  an  uncrystallisable  resin  said  to  possess 
purgative  properties. 

From  a  strong  tincture  of  podophyllum  rhizome,  water  (or 
better  water  acidulated  with  hydrocliloric  acid)  throws  down  a 
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resinous  mixture  of  substances  known  as  podopliyllin  (Podophylli 
Eesina,  13.P.)-  This  mixture  contains  podophyllotoxin,  picro- 
podophyllin,  quercetin,  and  podophylloresin,  and  is  in  no  sense 
an  active  constituent.  Of  this  podophyllin  the  rhizome  yields 
between  4  and  5  per  cent. 

Uses.— Podophyllum  rhizome,  or  at  least  the  podophyllin 
obtained  from  it,  is  used  as  a  purgative,  producing  free  evacua- 
tion of  the  bowels  in  severe  constipation.  Tt  is  a  useful 
cholagogue  when  mercurials  are  contra-indicated. 

Substitutes.— P.  EmocU,  Wall.,  a  plant  growing  freely  on  the 
lower  slopes  of  the  Himalayas,  produces  a  much  stouter,  knotty 
rhizome,  from  the  under  surface  of  which  an  abundance  of  stout 
roots  proceed.  The  rhizome  and  roots  have  been  imported  in 
the  hope  that  they  might  replace  the  American  drug.  They 
yield  more  resin  (podophyllin),  viz.  10  to  12  per  cent.  (Dunstan 
and  Henry,  1897),  and  are  said  to  contain  from  four  to  five 
times  as  much  podophyllotoxin  as  the  American  drug,  but  the 
purgative  action  does  not  vary  to  this  extent  owing  to  the 
other  substances  with  which  the  podophyllotoxin  is  associated. 


BLOODROOT 

(Rliizoma  Sanguinarise) 

Source  &C. — Bloodroot  is  the  rhizome  of  Sanguinaria 
canadensis,  Linn.  (N.O.  PapaveracecB),  a  herb  with  a  perennial 
rhizome,  widely  distributed  throughout  Canada  and  the  United 
States,  growing  freely  in  shady  places  on  rich  soils ;  the  plant 
produces  in  early  spring  a  single  flower  succeeded  by  one  or  two 
leaves  about  4  or  6  inches  high,  and  exudes,  when  cut,  an 
orange-red  juice.  The  rhizome  is  collected  in  the  autumn  and 
dried. 

Description. — Bloodroot  varies  usually  in  length  from  1  to 
2  inches,  and  in  thickness  from  ^  to  |  inch.  It  has  a  dark  grey 
or  dark  reddish-brown  colour,  and  is  generally  plump,  straight  or 
somewhat  curved,  and  nearly  cylindrical,  but  it  is  sometimes 
much  shrivelled  and  shrunken,  and  contains  then  less  starch,  diTe 
jjrobably  to  its  having  been  gathered  before  the  end  of  the  period 
of  active  growth.  It  is  bluntly  conical  at  the  apex,  and  shows  only 
traces  of  a  bud  or  aerial  stem.  From  the  lower  surface  numerous 
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dark,  threadlike,  brittle,  wiry  roots  spring,  commonly  more  or  less 
interlaced,  but  easily  breaking  off,  leaving  inconspicuous  raised 
scars ;  in  the  commercial  drug  the  roots  are  mostly  detached. 
The  rhizome  bears  also  more  or  less  distinct  encircling  leaf- 
scars,  and  sometimes  short  knob-like  branches  at  right  angles 
to  it. 

The  rhizome  breaks  with  a  short  fracture ;  the  fractured 
surface  is  sometimes  whitish  and  starchy,  with  numerous  minute 
deep  red  dots  (cells  containing  secretion),  sometimes  of  a  more 
or  less  uniform  deep  blood-red  or  nearly  black  colour,  and  then 
hard  and  resinous  instead  of  starchy,  a  difference  due  to  the 
escape  of  the  deep  red  secretion  from  the  cells  in  which  it  was 
originally  contained  into  the  surrounding  tissue.  The  appearance 
of  the  section  varies  not  only  in  different  rhizomes,  but  even  in 
different  parts  of  the  same  rhizome.  The  fibro-vascular  bundles 
are  distributed  in  a  circle  near  the  bark,  but  they  are  so  incon- 
spicuous as  to  be  with  difficulty  discernible  even  under  a  lens. 
The  drug  has  little  odour,  but  an  unpleasant  bitter  and  acrid 
taste. 

The  student  should  observe 

(a)  The  cylindrical  shape  and  comparative  absence  of 

roots, 

(b)  The  colour  of  the  transverse  section, 

(c)  The  inconspicuous  ivood-bundles  ; 

and  should  compare  the  drug  with 

Hydrastis  rhizome  (see  before). 
Constituents. — Bloodroot  contains  several  remarkable  and 
interesting  alkaloids. 

1.  Sanguinarine,  which  crystallises  in  colourless  needles  or 
warty  masses,  but  yields  with  acids  deep  red  crystalline  salts. 

The  alkaloid  sanguinarine  should  not  be  confused  with  the 
eclectic  resinoid  sanguinarin.  The  latter  is  a  mixture  of  sub- 
stances obtained  by  precipitating  a  strong  tincture  of  the  drug 
with  water,  and  is  in  no  sense  an  active  principle. 

2.  Chelerythrine,  characterised  by  the  yellow  colour  of  its 
salts.  This  alkaloid  also  occurs  in  the  celandine,  Ghelidonium 
majus,  Linn.  (N.O.  Papaveracem). 

3.  Protojnne,  identical  with  the  protopine  of  opmm  and 
celandine  root,  and  found  in  several  other  members  of  the  same 
natural  order. 
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4.  yS  homochelidonine,  a  colourless,  crystalline  alkaloid,  also 

found  in  celandine. 

The  drug  also  contains  a  red  resin. 

Uses.— Bloodroot  in  full  doses  depresses  the  action  of  the 
heart,  and  produces  nausea  and  vomiting ;  in  smaller  doses  it 
increases  the  appetite  and  improves  digestion.  It  has  been 
used  in  atonic  dyspepsia,  croup,  bronchitis,  and  asthma. 

VALERIAN  ROOT 
(Rhizoma  Valerianae) 

Source  &c. — The  common  valerian,  Valeriana  officinalis, 
Linn.  (N.O.  Valerianea),  is  an  herbaceous  plant  widely  diffused 
over  Europe  and  northern  Asia.  It  is  common  in  England 
in  moist  situations,  attaining  a  height  of  3  or  4  feet,  and 
producing  terminal  corymbs  of  small  white  or  pinkish  flowers 
with  gamopetalous  corolla  and  three  stamens.  It  is  cultivated 
in  Holland  and  Germany,  to  some  extent  also  in  England,  our 
supplies  being  derived  partly  from  English  and  partly  from 
foreign  sources,  but  chiefly  from  cultivated  plants.  The  drug, 
or  at  least  a  species  of  valerian,  was  well  known  to  the  Greeks 
and  Eomans  ;  whilst  the  common  valerian,  or  '  all-heal '  as  it  is 
sometimes  called,  was  a  domestic  medicine  of  the  Anglo-Saxons. 
In  the  middle  ages  the  root  was  used  not  only  as  a  medicine 
but  also  as  a  spice,  and,  curiously  enough,  even  as  a  perfume  as 
we  now  use  lavender. 

The  plant  produces  a  short  upright  rhizome  which  grows 
for  several  years  before  it  flowers,  and  from  which  slender 
horizontal  branches  are  emitted  ;  the  buds  that  terminate  these 
branches  develop  into  aerial  shoots,  which  in  their  turn  form 
erect  rhizomes,  and  continue  the  life  of  the  plant,  the  mother- 
rhizome  perishing  after  flowering  and  fruiting.  The  drug  is 
collected  in  the  autumn,  the  lateral  shoots  are  cut  off  for  the 
^propagation  of  the  plant,  and  the  rhizomes  usually,  especially  if 
of  large  size,  sliced  longitudinally  and  dried. 

Description. — The  commercial  drug  consists  of  a  short  erect 
conical  rhizome  not  more  than  i  inch  thick  and  1  inch  long, 
of  a  dull  yellowish-brown  colour,  usually  halved,  or  quartered 
if  large,  but  entire  if  small,  and  sometimes  crowned  with  the 
remains  of  the  stem  and  leaves.     Internally  the  rhizome  is 

T 


274  EHIZOMES 

firm  and  horny  and  of  a  whitish  or  yellowish  colour ;  sometimes 
it  becomes  holloM^  portions  of  the  tissue  remaining  as  transverse 
septa. 

From  the  rhizome  numerous  brittle  roots  of  the  same  colour 
and  about  inch  thick  are  given  off,  as  well  as  occasionally 
short,  slender,  lateral  branches.  In  the  commercial  drug  the 
roots  seldom  exceed  3  or  4  inches  in  length  and  inch  in 
diameter  ;  they  are  plump  or  longitudinally  striated,  but  usually 
not  much  shrivelled. 

Sometimes  the  drug  consists  of  small  rhizomes  about 
^  inch  long,  which  are  crowned  with  the  remains  of  several 
leaves  and  bear  rather  short  slender  roots.  These  are  formed 
from  the  lateral  branches  (runners)  produced  by  the  principal 
rhizome,  which  bear  cataphyllary  leaves  ;  the  buds' in  thel  axils 


Fig.  125. — Valerian  rhizome.    A,  transverse,  B,  longitudinal  section  through 
the  rhizome  :  a,  bark  ;  b,  wood  ;  c,  pith  ;  rd,  roots.    Natural  size.  (Berg.) 

of  these  develop  leaves,  roots  are  developed  below,  and  inde- 
pendent plants  are  produced.  Such  plants  may  occasionally 
be  found  mingling  their  roots  with  those  of  the  principal 
rhizome.  Had  they  been  allowed  to  continue  their  growth, 
they  would  ultimately  have  developed  rhizomes  as  large  as 
those  of  the  parent  plant. 

The  .transverse  section  of  the  rhizome  is  |  irregular  in  outline 
and  exhibits  a  comparatively  narrow  bark  separated  by  a  dark 
line  (cambium)  from  an  irregular  circle  of  wood-bundles  of 
varying  size.  The  section  of  a  root  shows  a  thick  bark  and 
small  wood. 

Valerian  rhizome  has  a  powerful  characteristic  disagreeable 
odour  and  a  camphoraceous,  slightly  bitter  taste.  The  odour 
of  the  fresh  rhizome,  though  disagreeable,  is  not  strong,  but 
it  develops,  during  the  drying,  into  the  penetrating  unpleasant 
odour  of  the  drug. 
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The  student  should  observe 

(a)  The  colour  and  odour  of  the  druf^, 
(6)  The  sliort  erect  rldzovie  surrounded  bj^  numerous  roots^ 
(c)  The  characters  of  the  section  of  the  rhizome  as  given 
above ; 

and  should  compare  the  drug  with 

Serpentanj  rhizome,  which  is  slender,  usually  horizontal,, 
and  has  a  distinctive  odour  and  taste. 

Constituents. — The  principal  constituent  of  valerian  root  is 
the  volatile  oil  which  is  contained  in  the  sub-epidermal  layer  of 
cells  in  the  root,  not  in  any  special  oil  cells  or  glands.  Good 
valerian  root  yields  about  1  per  cent,  of  volatile  oil,  one  of  the 
constituents  of  which  is  bornyl  isovalerianate.  This  consti- 
tuent gradually  decomposes,  yielding  free  isovalerianic  acid,  an 
oily  liquid  possessing  an  unpleasant  odour  of  valerian  ;  to  this 
body  the  unpleasant  odour  of  valerian  root  is  to  be  ascribed, 
and  its  gradual  production  from  bornyl  isovalerianate  explains 
the  development  of  the  odour  as  the  root  dries. 

Valerian  root  also  contains  two  alkaloids,  chatinine  and 
valerianine,  which  require  further  investigation. 

Uses. — The  drug  is  used  as  a  powerful  carminative,  stimulant, 
and  antispasmodic  ;  it  is  given  chiefly  in  hysteria,  palpitation  of 
the  heart,  &c. 

SUMBUL  BHIZOMB 
(Sumbul  Root,  Musk  Root,  Radix  Sumbnl) 

Source  &c. — The  botanical  origin  of  the  drug  at  present 
known  in  commerce  and  official  in  the  British  Pharmacopoeia 
under  the  name  of  Sumbul  Eoot  is  not  definitely  known.  It  is 
generally  referred  to  Fertda  Sumbul,  Hook,  f .  (N.O.  Umhelliferce) 
a  plant  of  considerable  size,  growing  in  Turkestan.  This  plant, 
however,  according  to  Holmes,  produces  a  large  napiform  root 
that  could  scarcely  furnish  the  cylindrical  pieces,  ]  to  2  inches 
long,  that  form  much  of  the  commercial  drug,  although  it  was 
probably  the  source  of  the  drug  of  twenty-five  years  ago,  which 
was  apparently  obtained  from  a  large  fragrant  root. 

Description. — Sumbul  root  occurs  in  short,  more  or  less 
cylindrical  pieces  that  are  remarkable  for  their  extreme  light- 
ness ;  they  vary  considerably  in  size,  but  are  usually  from  1  to  2. 
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inches  in  width  and  about  the  same  in  length,  often  dividing  in 
the  upper  part  into  two,  three,  or  more  branches.  The  latter 
are  occasionally  not  more  than  ^  inch  in  diameter,  and  some 
of  them  bear  a  depressed  scar  left  by  the  aerial  stem  after  it  has 
perished.    Most  of  the  pieces  bear  numerous  short  bristly 

fibres  arranged  in  encircling  lines, 
or  at  least  show  the  scars  of 
such  ;  these  fibres  are  the  remains 
of  the  fibro-vascular  bundles  of 
leaves  that  have  perished,  and 
prove  that  the  major  part  of  the 
commercial  drug  consists  of  rhi- 
zome, not  root.     All  the  pieces 

Fig.  126.— Portion  of  Sumbul  root,    p^hibit  rpcrnlnr  trausversp  wrinklpq 
showing  section.  (Maiseh.)       exniDii:  regular  transverse  wrmKies 

and  are  covered  with  a  thin  but 
tough  cork,  which  often  shows  a  disposition  to  exfoliate,  or 
at  least  can  easily  be  stripped  off. 

Internally  the  drug  is  whitish  or  yellowish,  spongy  and 
irregularly  fibrous,  exhibiting  numerous  fissures  which  have 
possibly  originated  during  the  process  of  drying.  The  trans- 
verse section  of  a  small  rhizome  shows  a  pale  bark,  within 
which  is  a  ring  of  narrow,  finely  porous  yellow  wood-bundles ; 
the  central  portion  is  parenchymatous  tissue  through  which 
vascular  bundles  pass  in  varying  directions,  a  structure  that 
is  exhibited  by  many  rhizomes,  and  to  which  in  this  case  the 
fibrous  nature  of  the  drug  is  due.  In  the  larger  pieces  the 
structure  is  usually  less  distinct.  The  drug  has  an  agreeable 
musky  odour  and  a  bitter,  slightly  aromatic  taste. 

The  student  should  observe 

{a)  The  transverse  ivrinkles,  from  which  short  fibres 
proceed, 

(6)  The  luJiitish,  fibrous  and  spongy  interior, 
(c)  The  musTiy  odour. 

Constituents.— Of  the  constituents  of  the  sumbul  root  of 
commerce  very  httle  is  known.  Hahn  (1897)  found  it  to  yield 
to  petroleum  benzin  17-25  per  cent,  of  a  yelloio  viscid  oil, 
from  which  crystals  of  a  substance  not  further  investigated 
were  obtained.  The  drug  yielded  8  per  cent,  of  ash.  Probably 
•there  is  present  a  Httle  volatile  oil,  to  which  the  perceptible 
musky  odour  is  due. 
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Utech  (1893)  obtained  G-1  per  cent,  of  an  aromatic  amher- 

colouretl  resin  having  a  bitter  taste  and  possessing  the 
aromatic  odour  of  the  root. 

Uses.— Sumbul  is  considered   to  possess  stimulant  and 

antispasmodic  properties  resembhng  those  of  valerian.  It 

has  been  given  in  hysteria  and  certain  nervous  disorders,  but 
is  now  not  much  prescribed. 
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(Arnica  Root,  Rhizoma  Arnicse) 

Source  &c. — Arnica  rhizome,  or  arnica  root  as  the  drug 
is  commonly  termed,  consists  of  the  rhizome  and  roots  oi  Arnica 
montana,  Linn.  (N.O.  Compositce),  a  small  plant  with  a 
creeping  perennial  rhizome,  indigenous  to  central  Europe.  In 
the  warmer  districts  it  is  common  in  the  meadows  on  the 
lower  mountain  spurs  ;  in  the  more  northern  districts  it  grows 
in  the  valleys.  It  should  be  collected  in  the  autumn,  after  the 
aerial  parts  have  died  down,  and  dried. 

Description. — The  rhizome,  which  is  horizontal  or  oblique, 
is  slender,  nearly  cylindrical  in  shape,  and  usually  curved.  It 
averages  about  2  inches  in 
length  and  about  -^-^  inch 
in  thickness,  and  varies 
in  colour  from  yellowish 
brown  to  nearly  black. 
From  the  flanks  and  under 
surface  numerous  dark, 
brittle,  wiry,  curved  and 
twisted  roots  about  3  inches 
in  length  are  given  off,  and 
the  scars  that  are  left, 
when  these  break  off  or 
perish,  together  with  the  encircling  scars  of  cataphyllary  leaves, 
render  the  surface  of  the  rhizome,  which  is  in  addition  longi- 
tudinally shrivelled,  distinctly  rough.  Usually  it  is  simple 
and  often  terminated  by  the  hairy  remains  of  leaves  ;  some- 
times, after  the  plant  has  flowered,  the  growth  of  the  rhizome, 
which  has  thus  been  terminated,  is  continued  in  the  same 


Fig.  127. — Arnica  rhizome.    Natural  size. 
(Holmes.) 
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direction  by  the  development  of  a  bud  on  its  under  surface  ; 
the  rhizome  thus  formed  will  in  due  course  itself  flower,  and  the 
further  growth  will  again  be  ensured  by  the  development  of  one 

of  the  lower  buds.  Thus 


P 


Fig.  128.— Arnica  root.  Transverse  section  of 
rhizome,  v,  bast ;  o,  primary  cortex ;  y,  wood- 
bundles  ;  r,  medullary  rays  ;  c,  pith  ;  i^,  oleo- 
resin  ducts.    Magnified  10  diam.  (Berg.) 


the  rhizome  occasion- 
ally assumes  a  jointed 
appearance. 

The  rhizome  breaks 
with  a  short  fracture, 
and  is  often  discoloured 
in  the  interior.  The 
transverse  section  of  a 
favourable  specimen 
shows  a  comparatively 
thick  whitish  or  yel- 
lowish bark,  in  which 
near  the  wood  is  a 
circle  of  darker  oleo- 
resin  ducts.  The  wood 
consists  of  yellow 
wedge-shaped  wood-bundles  and  broad  medullary  rays  enclosing 
a  large  whitish  pith  which  in  longitudinal  sections  is  seen  to 
be  continuous.  The  root  also  shows  a  thick  white  bark  with  a 
ring  of  oleo-resin  ducts  and  a  yellowish  wood. 

The  drug  has  a  faint  but  rather  agreeable  apple-like  odour 
and  a  bitter  acrid  taste. 

The  student  should  observe 

(a)  The  curved  rhizome  with  wiry  roots, 

(b)  The  characters  of  the  transverse  section. 

Constituents. — Arnica  rhizome  contains  about  0-5  per  cent, 
of  volatile  oil,  and  a  bitter  and  acrid  principle,  arnicin,  which 
has  been  obtained  in  the  form  of  a  minutely  crystalline  yellow 
powder.  It  also  contains  tannin,  but  no  starch,  the  reserve 
material  being  inulin,  the  latter  character  being  useful  in  dis- 
tinguishing it  from  any  starch-forming  rhizome. 

Uses. — The  tincture  diluted  with  water  is  a  popular  applica- 
tion for  bruises,  preventing  swelling  and  hastening  the  absorption 
of  effused  blood.  It  appears  to  increase  the  activity  of  the 
circulation  in  the  skin,  but  should  be  used  with  caution,  as  it 
is  liable  to  produce  eczema  or  even  erysipelas. 
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Arnica  is  not  often  given  internally ;  it  has  a  depressing 
or,  in  overdoses,  irritant  action,  causing  vomiting,  pain,  and 
purging. 

GELSEMIUM  RHIZOME 
(Yellow  Jasmine  Root,  Radix  Gelsemii) 

Source  &c. — The  yellov/  jasmine,  Gelseviium  nitidum, 
Michaux  (N.O.  Loganiacece),  is  an  elegant  climbing  plant 
indigenous  to  the  southern  United  States ;  it  ascends  lofty 
trees  and  forms  festoons,  scenting  the  atmosphere  with  its 
fragrant  yellow  flowers.  It  has  long  been  known,  but  its 
medicinal  use  is  of  recent  date.  The  rhizome  and  roots  should 
be  collected  in  the  autumn. 

This  plant  should  not  be  confounded  with  Jasminum  nudi- 
florum,  Lindl.,  a  yellow-flowering  jasmine  commonly  cultivated 
in  this  country. 

DesCPiption.— The  drug  consists  of  the  rhizomes,  to  which 
portions  of  both  slender  aerial  stems  and  small  and  large  roots 
are  sometimes  attached  ;  usually  the  rhizomes  and  larger  roots, 
cut  into  pieces  about  6  inches  in  length,  constitute  the  commer- 
cial drug. 

The  rhizomes  are  generally  in  nearly  straight  cylindrical 
pieces  varying  from  ^  to  about  |  inch  in  thickness,  of  a  dark  pur- 
plish-brown colour,  or  at  least  marked  with  a  more  or  less  distinct 
network  of  purplish  lines,  the  intervening  spaces  being  yellowish 
brown.  This  difference  in  colour  is  due  to  the  fact  that  the 
outer  cork-cells  are  filled  with  a  dark  reddish-brown  substance, 
the  inner  with  a  yellowish  deposit ;  by  the  growth  of  the 
rhizome  the  outer  dark  layer  is  fissured,  disclosing  the  paler 
inner  layer.  The  rhizomes  are  hard  and  woody,  and  break  with 
an  irregular  splintery  fracture,  frequently  exhibiting  in  the  bast 
silky  fibres,  which,  however,  are  much  more  conspicuous  in  the 
slender  aerial  stems. 

The  roots  are,  on  the  average,  rather  smaller  than  the 
rhizomes ;  they  may  be  distinguished  by  their  miiform 
yellowish-brown  colour  and  finely  wrinkled  surface,  and  by 
their  rather  more  sinuous  course. 

Both  rhizome  and  root  exhibit  in  transverse  section  a 
comparatively  narrow  bark  enclosing  a  large  yellowish-white 
wood ;  the  latter  consists  of  narrow  wood-bundles  with  small 
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pores  alternating  with  distinct,  straight,  whitish  medullary  rays, 
the  section  thus  assuming  an  elegant  radiate  appearance.  The 
section  of  the  rhizome  is  distinguished  from  that  of  the  root  by 
the  presence  of  a  small  pith  which,  however,  is  more  evident 
in  the  smaller  (younger)  than  in  the  larger  (older)  pieces  ;  it 
differs  also  from  that  of  the  aerial  stem  in  the  arrangement  of 
the  fibres  in  the  bark  ;  in  the  stem  these  are  grouped  into  bundles, 
whilst  in  the  rhizome  they  form  an  interrupted  ring  of  isolated 
fibres  or  groups  of  two  or  three  (Sayre,  1897). 

The  drug  has  a  bitter  taste,  especially  conspicuous  in  the 
bark,  and  a  very  slight  aromatic  odour. 

The  student  should  observe 

(a)  The  splintery  fractitre, 
■  {h)  The  radiate  structure  of  the  transverse  section, 
(a)  The  purplish  colour  of  the  rhizome, 
{d)  The  yelloioish  colour  and  tortuous  appearance  of  the 
root. 

Constituents. — Gelsemium  rhizome  contains  two  alkaloids, 
gelsemine  and  gelseminine,  the  former  yielding  crystalline,  the 
latter  amorphous  salts.  Gelseminine  is  much  more  poisonous 
than  gelsemine  ;  it  has  even  been  doubted  whether  gelsemine, 
when  quite  pure,  has  any  toxic  action  whatever.  Both  gelsemine 
and  gelseminine  have  been  employed  medicinally,  the  latter  on 
account  of  its  property  of  dilating  the  pupil  of  the  eye  ;  neither 
is  now  much  prescribed,  but  it  is  important  that  both  should 
be  carefully  distinguished  from  the  eclectic  resinoid  gelsemin, 
which  is  a  mixture  of  substances  obtained  by  evaporating  an 
alcoholic  tincture  to  dryness. 

The  drug  also  contains  a  crystalline  substance,  yS  methyl- 
cesculetin  (Schmidt),  which  exhibits  an  intense  bluish-green 
fluorescence  in  alkaline  solution  ;  evidence  of  the  presence  of 
this  body  can  easily  be  obtained  by  macerating  a  little  of  the 
powdered  bark  in  lime  water,  which  will  acquire  a  distinct 
fluorescence.  /3  methyl-sesculetin  (scopoletin,  Bykman  ;  chrysa- 
tropic  acid,  Kunz)  is  also  present  in  scopola  rhizome  (derived 
from  S.  carniolica,  Jacq.)  and  in  belladonna  root. 

Uses. — Gelsemium  has  been  given  in  tetanus,  asthma, 
whooping  cough,  and  other  convulsive  diseases,  with  uncertain 
results.  It  has  been  much  used  for,  and  appears  to  reheve 
certain  forms  of  neuralgia  and  sick  headache. 
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(Serpentary  Root,  Virginian  Snakeroot, 
Rhizoma  Serpentarise) 

Source  &c. — Two  varieties  of  serpentary,  or,  as  it  is  some- 
times termed,  snakeroot,  are  official  in  the  British  Pharmacopoeia, 
viz.  Virginian  snakeroot  and  Texan  or  Bed  River  snakeroot. 

Virginian  snakeroot  is  obtained  from  Aristolochia  Serpen- 
taria,  Linn.  (^.0.  Aristolocliiacece),  a  small  herbaceous  plant 
with  slender  perennial  rhizome,  growing  in  the  United  States, 
to  the  cast  of  the  Mississippi. 

Texan  or  BedBiver  snakeroot  is  the  produce  of  Aristolochia 
reticulata,  Nutt.,  a  rather  stouter  plant,  growing,  as  its  name 
indicates,  in  the  south-ivestern  States. 

The  drug  is  collected  in  the  autumn  and  dried.  It  was 
known  in  England  in  1632,  its  use  having  been  undoubtedly 
learnt  from  the  American  Indians,  and  it  found  a  place  in  the 
London  Pharmacopoeia  of  1650. 

Description. — The  snakeroot  at  present  in  commerce  is  the 
variety  known  as  Texan,  and  is  derived  from  A.  reticulata.  It 
consists  of  a  short,  slender, 
rather   tortuous   rhizome  ^ 
about   1  inch   long  and 
j\y  inch  thick,  to  the  flanks 
and  lower  surface  of  which 
are    attached  numerous 
long,  curved,  but  not  wiry 
or  interlacing  roots  ;  these 
are   comparatively  stout, 
being  frequently  half  the 
thickness  of,  or  even  as 
thick  as  the  rhizome  it- 
self,  and    seldom  much 
shrivelled.    The  latter  is 
usually  horizontal,  but  not 
unfrequently  assumes  an 
oblique   or   even  vertical 
position,  and  gives  off  from  its  upper  surface  (or  from  one  side) 
numerous  closely  approximated  slender  aerial  stems.  These, 
when  they  die  down,  leave  short  portions,  bearing  the  scars  of 


Fig.  129.— Virginian  Snakeroot.  A,  longi- 
tudinal section  of  rhizome  and  roots : 
rc,  remains  of  aerial  stems  ;  rd,  roots  ; 
rh,  rhizome.  B,  transverse  section  of 
rhizome,  magnified  3  diam.  (Berg.) 
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leaves,  attached  to  the  rhizome ;  occasionally  a  fruiting  stem 
may  also  be  found. 

Both  rhizome  and  roots  are  brittle,  breaking  with  a  short  frac- 
ture. The  former  exhibits  in  transverse  section  a  whitish  pith 
that  is  distinctly  eccentric,  being  much  nearer  to  the  upper 
than  the  under  surface  of  the  drug  ;  the  wood-bundles  are 
numerous,  yellow  and  curved,  the  bark  yellowish  brown  and 
thin  ;  the  section  of  the  root  shows  a  slender  yellow  wood  and 
a  thick  white  bark. 

The  drug,  by  far  the  greater  part  of  which  consists  of  the 
roots,  has  a  tolerably  uniform  yellowish-brown  colour,  a  charac- 
teristic camphoraceous  odour,  and  a  strong,  disagreeably  bitter 
and  acrid  taste. 

Virginian  snakeroot,  which  appears  to  be  seldom  imported, 
differs  from  the  foregoing  in  having  a  shorter  and  thinner 
rhizome  and  thinner,  wiry,  interlacmg  roots  forming  little 
matted  masses,  but  resembles  it  in  colour,  odour,  and  taste. 

The  student  should  observe 

(a)  The  slender  rhizome  with  portions  of  the  stem  arising 
from  the  tipper  surface  in  close  succession, 

(h)  The  eccentric  position  of  the  pith, 

(c)  The  very  characteristic  odour  and  taste  ; 

and  should  compare  the  two  varieties  with  one  another,  noting 
the  differences  alluded  to.  He  should  further  compare  the 
Texan  variety  with 

(i)  Small  specimens  of  valerian  root,  which  possess  a 

short  erect  rhizome  from  which  a  single  stem  arises 
and  which  has  a  very  different  odour  and  taste, 
(ii)  The  rhizome  of  Indian  pinJc,  which  is  darker  and  has 
not  the  eccentric  pith  that  characterises  serpentary. 

Constituents. — Serpentary  rhizome  contains  volatile  oil 
(about  1  per  cent.),  tannin,  and  a  it^^er  _prma_pZe,  apparently  an 
alkaloid,  crystalhsing  in  light  yellow  needles.  The  latter  is 
probably  identical  with  Chevalier  and  Fenuelle's  amorphous 
aristolochine,  and  with  the  aristolochine  isolated  by  Hesse  from 
A.  argentina,  Griseb. 

Uses.— Serpentary  possesses  local  and  general  stimulant 
and  tonic  properties  closely  resembling  those  of  valerian  and 
cascarilla.  It  is  occasionally  used  in  nervous,  despondent,  and 
excitable  conditions,  as  well  as  in  low  fevers  and  febrile  states. 
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Substitutes. — Serpen tary  has  been  confounded  with  valerian 
root,  to  which  it  bears  a  superficial  resemblance,  the  difference 
in  the  rhizome  as  well  as  in  the  odour  being  most  marked. 
Indian  pink  root  {S'pigelia  mar  Hand  ica,  Linn.)  much  moreclosely 
resembles  it,  but  may  be  distinguished  by  its  darker  colour, 
by  the  absence  of  characteristic  odour,  and  by  the  section  of 
the  rhizome,  which  exliibits  an  oval  or  crescent-shaped  pith, 
surrounded  by  a  ring  of  wood  in  which  no  particular  structure 
is  visible  when  examined  with  a  lens.  Serpentary  is  also 
particularly  characterised  by  its  taste. 


RHUBARB  RHIZOME 
(RMzoma  Rhei,  Radix  Rhei) 

Source  &c. — The  botanical  source  of  this  important  drug, 
which  has  been  known  and  used  in  Europe  since  the  eleventh 
century,  and  probably  much  longer,  is  stiU  involved  in  obscurity. 
Even  the  districts  from  which  it  is  obtained  are  not  definitely 
known.  Much  is  certainly  collected  on  the  slopes  of  the  moun- 
tains that  stretch  from  a  little  west  of  Hankow  to  the  east  of 
Thibet,  dividing  the  province  of  Shensi  on  the  north  from  that 
of  Szechuen  on  the  south.  Probably  the  eastern  districts  of 
Thibet,  and  the  Chinese  provinces  of  Kansu  and  Szechuen,  also 
yield  commercial  rhubarb.  Eastern  Thibet  and  north-ioestern 
China  may  therefore  be  indicated  as  the  geographical  origin  of 
the  Chinese  drug. 

Two  plants  are  generally  referred  to  as  probable  sources  of 
Chinese  rhubarb,  viz.  Bheum  2)almatum,  Linn.,  andi?.  officinale, 
Baill.  (N.O.  Folygonacece).  There  is,  however,  insufficient 
evidence  in  favour  of  the  former,  which  yields  a  root  markedly 
different  from  the  commercial  drug  (Dragendorff,  1877)  ;  the 
latter  {B.  officinale),  which  was  first  raised  from  a  root  sent  from 
Hankow  to  Paris  in  1867,  is  probably  one  at  least  of  the  sources 
of  Chinese  rhubarb.  It  has  been  extensively  cultivated  in 
England  and  elsewhere,  and  yields  a  root  closely  resembling  in 
structure  and  quality  good  samples  of  the  commercial  drug. 

The  plants  produce  very  large  radical  leaves  and  tall  flower- 
ing stems,  springing  from  a  massive  upright  rhizome,  from 
which  a  few  stout  roots  proceed.    The  rhizomes  are  collected 
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in  the  autumn  from  wild  plants  (China),  trimmed  and  peeled  ; 
if  of  small  size  they  are  dried  entire,  but  if  large  they  are  sliced. 


Linn.  (Luerssen.) 

The  drying  is  effected  either  by  solar  or  by  artificial  heat  or 
both,  the  ?oots  being  commonly  strung  on  cords  durmg  the 
process. 
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\t  present  the  drug  is  brought  chiefly  to  Hankow,  on  the 
Yan--tse-Kiang  river,  and  sent  thence  down  the  river  to 
Shanghai,  whence  it  is  exported  to  Europe,  other  Chinese  sea- 
ports sending  small  quantities  only.  Formerly  the  drug  was 
conveyed  by  caravan  vid  Persia  to  the  Syrian  ports,  whence  it 
reached  Europe  and  was  known  as  Turkey  rhubarb  ;  some 
was  sent  direct  from  China  (China  or  Canton  rhubarb),  and 
some  was  shipped  vid 
India  (East  Indian 
rhubarb),  the  latter 
being  the  most  com- 
mon variety  as  early 
as  1640.  Subse- 
quently, by  a  commer- 
cial treaty  between 
Eussia  and  China,  the 
trade  was  diverted  to 
the  Eusso- Siberian 
route,  and  the  drug 
was  conveyed  vid 
Irkutsk  to  Moscow, 
still  retaining  its 
designation  of  Tm'- 
key  rhubarb.  Later, 
however,  when  the 
Chinese  opened  some 
of  their  northern  ports 
to  European  trade, 
the  drug  was  exported 
by  the  route  which  it 
now  takes,  and  the 
trade  names  of  Tur- 
key and  East  Indian 

rhubarb  indicate  nothing  more  than  the  routes  by  which  the 
drug  formerly  found  its  way  to  the  European  market.  As 
already  stated,  Asiatic  rhubarb  is  collected  over  a  very  extensive 
area  in  eastern  Thibet  and  north-western  China,  and  is  exported 
chiefly  from  Shanghai. 

Description. — The  official  drug  occm's  in  pieces  of  very 
varying  size  and  shape.  Those  derived  from  smaller  rhizomes 
that  have  not  been  sliced  occur  in  cylindrical,  conical,  or  barrel- 


FiG.  131. — Chinese  Rhubarb,  showing  network  of 
whitish  lines.    (Planchon  and  ColUn.) 
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shaped  pieces  varying  in  size,  but  frequently  from  3  to  4  inches 
in  length  and  1^  to  2  inches  in  thickness,  although  of  course 
they  may  be  larger  or  smaller.  The  larger  rhizomes,  which  are 
usually  cut  longitudinally,  yield  plano-convex  pieces,  frequently 
tapering  more  or  less  towards  either  end ;  such  pieces  often 
measure  3  or  4  inches  in  length  or  breadth  and  1^  inch  in 
thickness.  These  two  principal  forms  are  known  as  '  rounds ' 
and  '  flats '  and  are  commonly  exported  in  separate  cases.  They 
are  frequently  bored  with  a  hole  in  which  a  piece  of  string 
may  often  be  found.  The  outer  surface  is  dusted  over  with 
a  fine  bright  yellow  powder,  and  bears  evidence  of  having  been 
not  only  peeled  with  a  knife,  but  carefully  dressed  with  a  file  or 


Fig.  132.— Chinese  Ehubarb.  Transverse  section,  showing  the  remains  of 
the  bark  (afs  a  narrow  exterior  layer),  the  cambium  (as  a  dark  hne),  the 
wood  (with  a  more  or  less  distinctly  radial  structure),  and  an  irregular 
circle  of  star-spots  (abnormal  fibro- vascular  bundles). 

scraped  after  the  drug  has  been  dried.  Here  and  there  small 
portions  of  a  dark  layer  may  still  be  found. 

If  the  outer  surface,  freed  from  the  yellow  powder  that 
adheres  to  it,  is  examined  with  a  lens,  a  number  of  minute, 
longitudinal,  dark  reddish-brown  hues  and  dots  can  be  observed 
imbedded  in  a  white  ground  mass,  which  latter  frequently  forms 
a  dehcate  network,  in  the  meshes  of  which  the  alternatmg  white 
and  dark  red  lines  alluded  to  can  be  seen.  The  dark  lines  are 
medullary  rays  containing  brown  colouring  matter  ;  the  white 
lines  consist  of  bast  parenchyma  containing  starch  and  calcium 
oxalate.  Occasionally  minute  dark  points  or  projections  may 
be  detected  which,  when  carefully  shaved  ofl"  with  a  knife, 
exhibit  radiating  red  and  white  lines ;  these  are  the  remams 
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of  fibro-vascular  bundles  from  the  leaves  (leaf-traces)  and  pass 
through  the  bark  into  the  central  portion  of  the  rhizome. 

The  drug  is  hard,  heavy,  and  compact ;  it  breaks  with  an 
uneven  fracture,  the  smoothed  surface  exhibiting  under  the  lens 
(lark  reddish-brown  lines  alternating  with  white  ones,  an  ap- 
pearance that  has  been  termed  'marbled.'  The  transverse 
section  shows  near  the  periphery  a  more  or  less  continuous 
ring  of  large,  conspicuous,  starlike  spots,  each  of  which  consists 
of  dark  red  lines  (medullary  rays)  radiating  from  a  common 


Fig.  133. — Chinese  Ehubarb.    Flat  (inner)  surface  of  a  plano-convex  piece, 
showing  irregularly  distributed  star-spots. 

centre  through  a  white  groundwork  (parenchyma)'.  These  star- 
spots  are  fibro-vascular  bundles  which  are  arranged  in  a  more 
or  less  continuous  ring  and  also  traverse  the  inner  part  of  the 
drug  in  varying  directions,  an  appearance  not  uncommon  in 
rhizomes  the  internodes  of  which  are  very  short.  Exterior  to 
this  ring  the  drug  exhibits  a  radiate  appearance  due  to  the 
formation  of  secondary  wood  by  the  cambium,  but  the  latter  is 
often  not  seen,  as  not  only  the  whole  of  the  bark  but  even  part 
of  the  secondary  wood  may  have  been  removed  by  the  peeling. 
If  the  peeling  has  been  sufficiently  deep  to  remove  the  bark  and. 
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the  secondary  wood  as  well,  then  the  star-spots  appear  on  the 
outer  siirface,  but  until  then  they  are  indistinct.  They  can 
always  be  seen  on  the  flat  (inner)  surface  of  the  plano-convex 
pieces.  Beyond  the  secondary  wood  is  the  cambium,  usually 
visible  as  a  dark  line,  and  here  and  there  the  narrow  remains  of 
the  bark.  Small  cylindrical  pieces  are  generally  more  favour- 
able for  examination  than  flat  slices  of  a  larger  rhizome. 

The  structure  of  this  drug  is  complex,  but  it  must  be 
remembered  that  it  is  a  very  fleshy  rhizome,  the  internodes  of 
which  are  so  closely  approximated  as  to  be  almost  suppressed. 

The  drug  possesses  a  characteristic  odour  and  bitter, 
astringent  taste;  when  chewed  it  is  very  gritty  between  the 
teeth,  a  character  due  to  the  calcium  oxalate,  which  occurs  in 
considerable  quantity  in  large  cluster-crystals. 

The  student  should  particularly  observe 

(a)  The  firm,  hard  texture, 
(h)  The  outer  surface,  seldom  much  wrinkled, 
(c)  The  continuous  ring  of  star-spots  on  the  transverse 
section, 

{d)  The  nettvorJc  of  white  lines  on  the  outer  surface  (not 
shown  when  the  peeling  has  been  carried  too  deep) . 

Constituents.— Although  rhubarb  has   been  repeatedly 
subjected  to  chemical  investigation,  we  are  still  in  doubt  as  to 
the  nature  of  the  cathartic  substances  that  it  contains.    One  of 
the  chief  of   these  is  probably  cathartic  acid  (Kubly  and 
Dragendorff,  1878),  a  substance  bearing  a  close  resemblance  to 
the  cathartic  acid  of  senna  leaves  and  soluble  in  ether,  by 
which  menstruum  the  cathartic  principles  are  almost  entn'ely 
extracted     Other  more  definite  bodies  that  have  been  obtamed, 
but  the  laxative  nature  of  which  is  doubted,  are  chrysophamc 
acid  (Schlossberger  and  Dippmg,  1844),  .mo^m  (Warren  de  la 
Bue  and  MiUler,  1857),  and  rhein  (Hesse,  1895),  all  of  which 
are  crystalline  and  appear  to  be,  in  the  order  named,  oxidation 
nroducts  of  another,  at  present  unknown,  constituent.  Ehubarb 
contains,  further,  r/^eo-ianmc  acid,  a  hitter  principle,  and  certain 
resinous  bodies  the  nature  of  which  has  not  been  definitely 
«c,pprtained     The  gritty  taste  is  due  to  calcium  oxalate,  which 
Z:::^.^^,  Uortion.  the  ash,  part  c..ly  of  which  is 
derived  from  calcium  oxalate,  amomitmg  to  as  little  as  3  oi  as 
much  as  43  per  cent.    Good  rhubarb  (Chinese)  that  yielded 
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l'2-9  per  cent,  ash  contained  7-8  per  cent,  ol  calciuin  oxalate 
(Fliickiger).  The  drug  also  contains  considerable  quantities  of 
starch. 

Uses.— In  small  doses  rhubarb  is  a  bitter  stomachic  and 
intestinal  astringent ;  in  larger  doses  it  causes  purgation.  It 
is  given  in  cases  of  indigestion  with  diarrhoea  and  as  a  mild 
laxative. 

Varieties  Slc— English  Blmharh  from  E.  ofJicinale.—¥ vom 
the  root  sent  to  Taris  in  1867,  which  proved  to  be  a  new  plant 
and  was  named  B.  officinale,  plants  were  obtained  and 
cultivated.  They  yielded 
rhizomes  practically  iden- 
tical in  structure  with 
Chinese  rhubarb  and  pos- 
sessing similar  properties. 

In  England  B.  officinale 
is  cultivated  in  several  lo- 
calities (Oxfordshire,  Bed- 
fordshire) ,  and  considerable 
quantities  of  the  drug  of 
excellent  quality  are  ob- 
tained. Such  rhubarb 
comprises  both  rhizomes 
and  roots,  which,  however, 
are  sold  separately.  The 
former  closely  resemble 
the  Chinese  drug,  but  are 
usually  to  be  distin- 
guished from  it  by  their 
greater  sponginess ;  they 
wrinkle  therefore  deeply  as  they  dry,  and  are  softer  to  cut, 
both  of  which  characteristics  are  perceptible  in  the  drug. 
Moreover,  the  network  of  white  lines  on  the  outer  surface, 
which  distinguishes  most  pieces  of  the  Chinese  drug,  is  usually 
not  discernible  in  the  English,  the  white  and  red  lines  running 
commonly  parallel  to  one  another.  The  structure  is  otherwise 
practically  identical  with  that  of  Chinese  rhubarb,  and  the  drug 
appears  to  contain  the  same  constituents. 

The  roots  of  B.  officinale  are  much  narrower  than  the 
rhizome,  and  exhibit  in  transverse  section  a  distinctly  radiate 
structure  without  star-spots. 

TJ 


Fig.  134.— English  Rhubarb  {B.  officinale), 
showing  the  shrunken  outer  surface. 
Natural  size. 
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English  Bhubarhfrom  E.  rhaponticum. — This  plant,  which  is 
of  Asiatic  origin,  or  according  to  Hohnes  a  hybrid  between  this 
and  B.  undulatum,  is  also  cultivated  in  England  to  a  certain 
extent.  The  rhizomes  differ  from  those  of  B.  officinale  in 
exhibiting  in  transverse  section  a  diffuse  circle  of  star-spots, 

which  show  little  or  no 
tendency  to  form  a  con- 
tinuous ring.  The  cambium 
is  often  visible  as  a  dark  line 
near  the  margin  ;  within  it 


Fig.  136.— English  Rhubarb  from 
B.  rliaponticwn  ;  transverse  sec- 
tion of  root. 

is  a  ring  of  radiate  wood, 
and  without  is  the  narrow 
remnant  of  tlie  cortex, 
which  also  exhibits  a 
radiate  structure. 

The  outer  surface  is 
marked  with  parallel  longitudinal  white  lines,  no  network  of 
whitish  lines,  as  seen  on  Chinese  rhubarb,  being  visible ;  it  is 
also  usually  much  shrunken. 

The  roots  are  much  smaller  than  the  rhizomes ;  they  are 
sold  separately,  and  exhibit  in  transverse  section  a  conspicuously 
radiate  structure. 


Fig.  135.— English  Rhubarb  {R.  officinale), 
showing  the  star-spots  on  the  radial  sec- 
tion.   Natural  size. 
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GALA.]SraAL  RHIZOME 
(Lesser  Galangal,  Rhizoma  Galangse) 

Source  &c. — Galangal  root  is  the  rhizome  of  Alpinia 
o^fficiitanini,  Hance  (N.O.  Scitamineai) ,  a  reedlike  plant, 
attaining  about  4  feet  in  height,  a  native  of  and  cultivated 
on  the  island  of  Hainan  and  the  neighbouring  south-east 
coast  of  China.  The  rhizome  is  dug  up  in  the  autumn, 
washed,  trimmed,  cut  into  pieces,  and  dried  ;  during  the  latter 
process  the  pale  colour  of  the  fresh  rhizome  turns  to  a  reddish 
brown. 

The  drug  has  been  used  in  Europe  as  a  spice  for  more  than 
a  thousand  years  ;  probably  it  was  introduced  by  means  of  the 
Arabian  physicians.  It  is  not  now  much  used  in  England,  but 
is  still  employed  in  some  parts  of  Kussia  both  as  a  spice  and  as 
a  medicine. 


Fig.  137. — Galangal  root.    Natural  size. 


Description.— The  drug  consists  of  a  branched  rhizome, 
about  i  inch  thick,  that  has  evidently  been  cut  whilst  fresh 
into  pieces  about  2  or  3  inches  long..  These  are  frequently 
cylmdrical,  but  sometimes  tapering  or  enlarged,  and  often 
branched.  They  are  of  a  dull  reddish-brown  colour,  longitu- 
dinally striated  or  shrivelled,  and  bear,  at  intervals  of  about 
i  mch,  pale  encircling  sinuous  or  frilled  remains  of  cataphyl- 
lary  leaves.    Here  and  there  the  broken  upper  end  of  a  root 

u  2 


292 


EHIZOMES 


remains  attached  to  the  rhizome,  hut  these  are  by  no  means 
nmnerous.    It  is  hard,  tough,  and  difficult  to  break. 

The  interior  of  the 
drug  has  a  reddish-brown 
colour,  sometimes  deeper, 
sometimes  paler  than  that 
of  the  exterior.  The 
transverse  section  exhibits 
a  distinct  central  column 
(stele)  surrounded  by  a  wide 
bark.  In  both  of  these 
portions  paler  fibro-vascu- 
lar  bundles  and  numerous 
deep  red  resin-cells  may 
be  distinguished  under  the 

Fig.  138.— Galangal  rhizome.    Transverse  l^US.      The   drug  has  an 

section,  magnified  3  diam.     a,  bark  ;  agreeable  spicv  odour  and 

V,   endodermis  ;    b,    central    cylinder  ^ 

(stele)  ;  y,  vascular  bundles.    (Berg.)  ^  Strongly  pungent  spicy 

taste. 

The  student  should  observe 

(a)  The  reddish-hrown  colour, 

(b)  The  remains  of  the  cataphyllary  leaves, 

(c)  The  pungetit  taste, 

(d)  The  structure  exhibited  by  the  transverse  section. 

Constituents. — Galangal  rhizome  contains  a  little  volatile 
oil  (0-7  per  cent.,  Schimmel),  three  yellow  crystalline  bodies, 
kcempferid,  galangin,  and  alpinin,  all  of  which  are  tasteless, 
and  a  very  pungent  body,  galangol ;  the  latter  is  a  pale  yellow 
■oily  substance  that  has  not  yet  been  crystallised. 

The  drug  also  contains  a  trace  of  tannin,  to  the  decomposi- 
tion of  which  the  brown  colour  of  the  rhizome  is  due. 


TURMERIC 
(Rhizoma  Curcumae) 

Source  &C. — The  plant  yielding  turmeric,  Curcuma  longa, 
Linn.  (N.O.  Scitaminece),  is  apparently  a  native  of  southern 
Asia,  though  no  longer  known  in  the  wild  state.  It  is  cultivated 
to  a  large  extent  in  India,  China,  Java,  and  other  tropical 
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countries.  The  rhizome  has  long  been  employed  both  as  a 
spice  and  as  a  colourino-  agent,  the  latter  quality  gaining  for  it  the 
name  of  Crocus  indicii s.  It  was  certainly  known  to  Dioscorides, 
and  described  by  him  as  a  root  resembling  ginger,  but  having  a 
yellow  colour  and  bitter  taste.  During  the  middle  ages  it  fell 
into  disuse,  and  is  now  considered  much  inferior  to  ginger  and 
other  spices,  whilst  in  India  it  is  largely  employed  as  a  dye  and 
as  a  condiment. 

The  rhizomes  are  dug  up  after  the  herbaceous  aerial  stems, 
have  died  down  ;  there  is  then  found  an  upright,  bulb-shaped 
rhizome,  from   which  the  stem  has  sprung  and  to  which. 


Fig.  139. — Madras  Long  Turmeric. 
(Pereira.) 


Fig.  140. — China  Round  Turmeric. 
(Pereira.) 


several  cylindrical  descending  branches  are  attached.  One  or 
more  of  the  latter,  destined  to  produce  aerial  stems  in  the  fol- 
lowing year,  will  curve  upwards  and  thicken  to  form  bulb-shaped 
organs.  The  rhizomes  so  obtained  are  then  steamed  in  their 
own  juice  or  boiled  in  water  for  a  half  to  one  day,  by  which  the 
vitality  that  they  otherwise  obstinately  retain  is  destroj'ed. 
They  are  finally  dried  either  in  the  sun  or  in  an  oven,  and 
(sometimes)  sorted  into  'fingers'  and  '  bulbs,'  the  former  being 
the  cylindrical  descending  branches,  the  latter  the  erect,  stem- 
producing  ones. 

Description. — Finger  or  long  turmeric  occurs  in  cm'ved  or 
nearly  straight  cylindrical  pieces  bluntly  tapering  at  each  end. 
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Fig.  141. — Turmeric  rhizome.  Trans- 
verse section,  a,  bark  ;  v,  endo- 
derniis  ;  h,  central  cylinder  (stele); 
y,  vascular  bundles.  Magnified 
3  diam.  (Berg.) 


The  outer  surface  is  of  a  deep  yellowish-brown  colour,  longitudi- 
nally wrnikled,  and  marked  with  transverse  rings  (leaf-scars) 
Occasionally  they  bear  short  kuob-like  branches,  or  show  large 
circular  scars  where  these  have  been  broken  off.  They  are 
hard  and  heavy,  and  break  with  a  short  fracture;  internally 
they  have  a  uniform  dull  brownish-yellow,  waxy  appearance  and 

tough  homy  consistence.  The 
transverse  section  exhibits  little 
of  its  structure  beyond  a  paler 
(or  sometimes  darker)  ring  sepa- 
rating the  stele  from  the  bark. 
This  remarkable  appearance  of 
the  interior  of  the  rhizomes  is 
due  to  the  prolonged  boiling 
they  undergo,  by  which  not  only 
is  the  starch  gelatinised  and  a 
horny  consistence  imparted  to 
the  drug,  but  the  colouring 
matter,  previously  restricted  to 
certain  scattered  cells,  becomes 
uniformly  diffused  throughout  the  rhizome. 

Bulb  or  round  turmeric  resembles  the  finger  variety,  but  is, 
as  its  name  indicates,  shorter  and  thicker. 

The  drug  has  a  characteristic  aromatic  odour  and  taste,  and 
when  chewed  colours  the  saliva  yellow. 
The  student  should  observe 

{a)  The  difference  in  shape  between  'hiilhs  '  and  'fingern,' 

(b)  The  yellotoish-hrown  colour, 

(c)  The  horny  consistence  and  loaxy  appearance  of  the 

interior. 

Constituents. — Turmeric  contains  about  1  per  cent,  of 
volatile  oil,  and  a  crystalline  yellow  body,  curcamin.  These  are 
confined,  in  the  fresh  rhizome,  to  the  particular  secreting  cells 
in  which  they  have  been  produced,  but  pass  during  the  scalding 
into  the  surrounding  tissue,  the  parenchymatous  cells  of  which 
are  filled  with  amorphous  masses  of  gelatinised  starch. 

Curcumin  dissolves  in  alcohol,  forming  a  deep  yellow  solution, 
the  colour  of  which  is  changed  to  reddish  brown  by  alkalies. 
Evaporated  after  the  addition  of  boric  acid  the  colour  is 
reddish  brown,  which  alkalies  then  change  to  blue. 
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Uses.— Turmeric  is  now  used  to  a  limited  extent  as  a  condi- 
ment and  colouring  agent. 

Varieties  &c.— Several  commercial  varieties  of  turmeric  are 
known.  The  majority  of  the  drug  is  shipped  from  India,  that 
from  Madras  being  the  most  esteemed.  Other  species  of 
Curcuma  (C.  angustifulia,  Koxb.,  C.  leucorhiza,  Roxb.)  have 
paler  coloured  rhizomes  which  are  utilised  in  India  for  the  pro- 
duction of  starch,  which  is  known  as  '  East  Indian  Arrowroot.' 


GINGER 
(Rhizoma  Zingiberis) 

Source  &C. — Ginger  is  the  dried  rhizome  of  Zingiber 
officinale,  Eoscoe  (N.O.  Scitaminece),  a  reed-like  plant  pro- 
ducing leafy  stems  8  or  4  feet  high,  springing  from  branching 
rhizomes.  It  is  a  native  of  Asia,  but  is  cultivated  in  manij 
tropical  countries,  notably  in  the  West  Indies,  in  India,  Africa, 
and  Japan. 

There  can  be  little  doubt  that  ginger  was  well  knovm  in 
India  as  a  spice  from  the  earliest  times.  The  Greeks  and 
Eomans  were  well  acquainted  with  it,  and  its  use  spread  in  the 
ninth  and  tenth  centuries  through  Europe  to  England.  It  was 
introduced  by  the  Spaniards  into  the  West  Indies  and  Jamaica. 

In  Jamaica  the  plant  is  largely  cultivated.  It  is  propagated 
by  dividing  the  rhizome  into  '  fingers,'  each  of  which  contains 
a  bud,  and  planting  these  about  a  foot  apart.  They  grow 
rapidly  and  flower  in  the  autumn.  When  the  aerial  stems 
wither  the  rhizomes  are  dug  up,  freed  from  the  roots,  and 
washed.  They  are  then  peeled  with  a  narrow-bladed  knife, 
by  which  the  layer  of  cork  and  part  of  the  parenchyma  of 
the  bark  are  removed,  after  which  they  are  again  washed, 
and  dried  in  the  sun.  The  product  is  known  as  un- 
bleached Jamaica  ginger.  Although  the  use  of  a  revolving 
drum  for  removing  much  of  the  peel  and  of  a  drying  machine 
for  rapidly  drying  the  rhizomes  has  been  suggested,  this 
machinery  does  not  appear  to  have  been  successfully  intro- 
duced. 

Much  ginger  is  found  in  commerce  from  which  the  cork 
layer  has  not  been  removed,  or  which  has  been  deprived  of  it 
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on  the  flatter  §ides  only.  Such  ginger  is  known  as  '  coated '  or 
'imscraped;  whilst  that  which  has  been  completely  peeled  is 
called  'scraped.'  Sometimes,  too,  the  rhizomes  are  treated 
with  sulphurous  acid  or  chlorine,  by  which  they  are  bleached,  or 
they  are  dusted  over  with  calcium  sulphate  or  carbonate  which 
nnparts  to  them  a  whitish  appearance;  ginger  that  has  been 
treated  m  either  of  these  ways  is  termed  '  bleached '  ginger. 
In  addition  therefore  to  being  obtained  from  different  countries,' 
ginger  may  be  'scraped'  or  'unscraped,'  'bleached'  or  'un- 
bleached.' 

Description.— Unbleached  Jamaica  ginger,  which  is  the 
official  variety  and  the  one  that  is  most  esteemed,  occurs  in 
flattened  branched  pieces  technically  termed  '  races  '  or  '  hands.' 
These  vary  in  length,  but  average  about  3  or  4  inches.  From 


FiCt.  142.—  Ginger.  A,  transverse  section  through  the  rhizome,  magnified 
3  diam.  B,  longitudinal  section  through  a  branch,  natural  size. 
0,  bark  ;  v,  endodermis  ;  b,  central  cylinder  (stele).  (Berg.) 


the  upper  surface  of  the  main  rhizome,  which  is  usually  straight, 
numerous  branches  about  1  inch  in  length  appear  to  arise  and 
take  an  upward  course  ;  they  are  often  slightly  compressed 
laterally,  enlarged  near  the  rhizome,  and,  tapering  abruptly, 
terminate  in  the  remains  of  an  undeveloped  bud  or  a  small 
depressed  scar  indicating  the  point  of  attachment  of  the  aerial 
stem.  The  branches  themselves  also  produce  lateral  branchlets. 
All  these  branches  and  branchlets  arise  from  buds  on  the  under 
surface  of  the  rhizome  in  the  axils  of  cataphyllary  leaves. 
When  the  growth  of  the  main  axis  is  terminated  by  the  pro- 
duction of  an  aerial  shoot,  one  of  these  buds  develops,  curves 
upwards,  and  itself  in  due  time  produces  an  aerial  shoot  and 
develops  a  lateral  branch.  Each  piece  of  the  drug  or  '  hand ' 
is  therefore  a  sympodial  branch  system. 
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The  colour  of  the  drug  is  usually  pale  yellowish-lnifif ;  the 
surface  is  strongly  striated  or  even  fibrous,  the  fibres  being  the 
leaf-traces  jjassing  thrcnigh  the  bark  to  tlie  leaves,  and  laid  bare 
by  the  peeling  of  the  rhizome.  It  breaks  with  a  short,  mealy 
or  sometimes  resinous  fracture,  short  scattered  fibres  usually 
protruding  from  the  fractured  surface;  these  are  the  fibro- 
vascular  bundles  in  the  stele  and  bark. 

The  smoothed  transverse  section  exhibits  a  large  stele  which 
is  sharply  delimited  by  a  fine  yellow  Hne  from  a  narrow  bark, 
both  stele  and  bark  containing  numerous  yellow  oil-cells.  No 
cork  layer  is  to  be  discerned.  Ginger  has  an  agreeable  aromatic 
odour  and  a  strong  pungent  taste. 

The  student  should  observe 

(a)  The  fibrous  surface, 

(b)  The  short  fracture  with  jJTotruding  fibres  and  yelloiv 

oil-cells. 

Constituents. — Ginger  contains  about  2  per  cent,  of  a  volatile 
oil  possessing  the  aroma  but  not  the  pungency  of  the  drug. 
The  latter  property  is  due  to  a  yellowish  oily  body,  gingerol, 
which  is  odourless,  but  has  an  intensely  pungent  taste.  The 
drug  contains  in  addition  resin  and  abundance  of  starch. 

Uses. — Ginger  is  largely  used  as  a  condiment,  and  medici- 
nally as  a  stimulant. 

Varieties. — The  chief  commercial  varieties  of  ginger  are 
Jamaica,  Cochin,  and  African.  Japanese  ginger  is  also  imported 
to  a  limited  extent,  and  an  inferior  grade  of  Jamaica  ginger, 
obtained  by  allowing  a  part  of  the  '  hand  '  to  remain  in  the 
ground  after  the  first  crop  has  been  collected  and  grow  w-ithout 
further  attention,  is  known  as  '  ratoon  '  ginger. 

Cochin  ginger  occurs  in  both  the  scraped  and  coated  varieties ; 
the  latter  bears  on  its  ventral  and  dorsal  surfaces,  but  not  on  the 
lateral,  portions  of  a  reddish-grey  cork,  coarsely  wrinkled  both 
longitudinally  and  transversely.  The  lateral  surfaces,  that  have 
been  freed  from  the  cork,  are  striated  and  of  a  rather  paler  colom*. 
The  drug  is  usually  in  smaller  '  hands  '  than  the  Jamaica,  the 
branches  ('  fingers  ')  are  commonly  shorter  and  the  aroma  less 
agreeable.  In  addition  to  these  characters  the  reddish-grey 
colour  of  the  drug  serves  to  distinguish  it  from  Jamaica  ginger, 
which  has  a  yellowish  tinge. 

African  ginger  occurs  in  hands  of  about  the  same  size  as, 
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or  m  fine  samples  rather  larger  than,  Cochin.  It  is  a  coated 
gniger,  the  ventral  and  dorsal  surfaces  bearing  patches  of 
wrnikled  cork  of  an  earthy-brown  colour.  The  cortical  tissue 
that  is  exposed  on  the  lateral  surfaces  is  sometimes  of  a  dingy 
grey  colour  and  lighter  than  the  cork,  sometimes  nearly  black 
and  then  much  darker.  The  drug  in  bulk  is  darker  than 
Cochin  ginger  and  appears  discoloured  from  want  of  care  in 
the  preparation  of  it  for  the  market.  Although  deficient  in 
aroma,  it  is  an  exceedingly  pungent  ginger,  in  this  respect 
excelling  the  Jamaica  drug. 

Japanese  ginger  resembles  Cochin,  but  the  pieces  are 
usually  smaller  and  less  regular. 

Batoon  ginger-  is  seen  in  the  branched  hands  with  slender 
fingers  characteristic  of  Jamaica  ginger.  It  is,  however,  of  a 
dull  dingy  greyish-brown  colour,  darker  than  Cochin,  and  bears 
evidence  of  having  been  imperfectly  peeled  and  carelessly  cured. 
It  is  of  inferior  aroma  and  pungency. 

Of  all  the  commercial  varieties  of  ginger,  Jamaica  is  the 
most  aromatic  and  African  the  most  pungent. 


ORRIS  RHIZOME 
(Orris  Root,  Rhizonia  Iridis) 

Source  &c. — Orris  rhizome  or  root,  as  the  drug  is  commonly 
termed,  is  derived  from  three  species  of  Iris  (N.O.  IridecB),  all 
of  which  are  cultivated  for  that  purpose. 

Iris  german  ica,  Linn.,  is  a  handsome  plant  with  dark  blue  or 
purplish-blue  flowers,  distributed  over  central  and  southern 
Europe,  extending  to  Africa  and  India,  and  is  a  common  garden 
plant  in  England.  It  is  cultivated  in  Italy,  especially  in  the 
neighbourhood  of  Florence  and  Verona,  and  also  in  Morocco. 

Iris  pallida,  Lamarck,  has  pale  bluish  flowers  and  is  a  native 
of  the  eastern  Mediterranean  countries  ;  it  is  also  cultivated  in 
Italy,  and  yields  with  /.  germanica  the  bulk  of  the  drug. 

Iris  florentina.  Linn.,  with  large  white  flowers,  is  also  a 
native  of  eastern  Mediterranean  regions,  and  is  cultivated  in 
Italy,  but  not  so  abundantly  as  the  other  two. 

The  rhizomes  of  all  three  species  so  closely  resemble  one 
another  that  there  are  no  definite  means  of  distinguishing  them. 
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They  are  dug  up  in  the  late  summer,  trimmed  and  x^eeled  ;  they 
are  then  allowed  to  dry  slowly  in  the  sun.  ]3uring  the  slow 
drying  the  rhizomes,  which  in  the 
fresh  state  are  almost  inodorous 
and  have  an  acrid  taste,  acquire 
an  agreeable  fragrance  and  lose 
their  acridity. 

Description.  —  Orris  rhizome 
occurs  usually  in  pieces  from  2  to 
4  inches  long  and  about  1  inch 
thick,  of  a  dull  white  colour.  They 
are  often  dorsi-ventrally  flattened 
and  commonly  contracted  at  inter- 
vals of  an  inch  or  more,  bearing 
one  or  two  short  lateral  branches 
at  the  apex.  Each  of  the  con- 
tractions corresponds  to  a  year's 
growth  of  the  rhizome  ;  the 
branches  are  developed  from  buds 
after  the  rhizome  has  flowered, 
which  may  not  occur  for  three  or 
four  years. 

The  under  surface  is  marked 
with  the  small  dark  circular  scars 
of  roots,  and  on  the  upper  surface 
traces  of  the  leaves,  or  at  least  of 
the  fibro-vascular  bundles  that  passed  into  them,  can  be 
discerned,  the  drug  showing  distinct  evidence  of  having  been 
peeled.  It  is  hard,  heavy,  and  compact,  and  breaks  with  a  short 


Fig.  143. — Orris  rhizome.  Ebizome 
of  Iris  gcrmanica.  a,  constric- 
tions indicating  winter  growth  ; 
h,  b,  young  branches  ;  c,  scar  left 
by  pi'evious  year's  flowering  shoot. 
(Tschirch,  after  Hartwieh.) 


Fig.  144. — Orris  rhizome.    Transverse  sections,    o,  bark ;  v,  endodermis  ; 
b,  central  cylinder  (stele).    Natural  size.  (Berg.) 

fracture,  the  interior  being  yellowish  and  horny.  The  trans- 
verse section  exhibits  a  large  stele  containing  scattered  darker 
bundles  and  a  comparatively  narrow  bark. 
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The  drug  has  an  agreeable  aromatic  odour  and  a  shghtly 
bitter  taste. 

The  s':udent  should  particularly  observe 
(a)  The  contractions  of  the  rhizome, 
(6)  The  scars  of  leaves  tLiJon  the  itjjj^er  and  of  roots  on  the 

under  surface, 
(c)  The  characters  of  the  transverse  section. 

Constituents. — By  distillation  with  steam  orris  rhizome 
yields  a  yellowish,  buttery,  aromatic  substance,  commonly  called 
oil  of  orris;  this  consists  principally  of  myristic  acid,  with 
which  is  associated  an  odorous  liquid,  irone  ;  the  latter  is  the 
aromatic  constituent  of  the  rhizome,  and  is  present  in  minute 
quantity  only.  The  drug  also  contains  a  crystalline  glucoside, 
iridin,  which  must  be  carefully  distinguished  from  the  brown 
resinous  eclectic  remedy  of  the  same  name ;  the  latter  is 
obtained  from  the  rhizome  of  Iris  versicolor,  Linn. 

Uses. — Orris  rhizome  is  used  as  a  perfume,  dentifrice,  &c., 
although  formerly  medicinal  qualities  were  attributed  to  it. 

Varieties. — The  chief  commercial  varieties  of  orris  root  are 
the  Florentine,  Veronese,  and  Mogadore.  A  very  inferior 
quality,  of  small  size,  dark  colour,  and  little  fragrance,  is 
occasionally  imported  from  Bombay. 

Florentine  orris  root  is  usually  nearly  white  in  colour,  care- 
fully peeled,  plump,  and  very  fragrant. 

Veronese  orris  root  closely  resembles  the  Florentine,  but 
generally  has  a  yellower  colour,  is  rather  less  carefully  peeled 
and  often  more  wrinkled. 

Mogadore  orris  root  is  altogether  inferior  to  both  the 
foregoing  varieties.  It  is  in  smaller,  flatter,  and  more  shrunken 
pieces,  which  often  bear  at  their  apices  the  shrivelled  remains 
of  numerous  concentric  leaves.  Patches  of  reddish  cork  are 
left  attached  to  the  drug,  which  is  of  darker  colour  and  inferior 
fragrance. 

COLOHICUM  CORM 
(Oolchicum  Root,  Radix  Oolchici) 

Source  &c.— Colchicum  corm  is  the  contracted  subterranean 
stem  of  the  meadow  saffron,  Colchicum  autumnale,  Linn.  (N.O. 
Liliacece),  a  plant  widely  distributed  over  ^Jw;-oi)e  and  abundant 
in  some  parts  of  England  in  moist  meadows  and  pastures. 


Fig.  lio.—Colchicum  antnmnale.  A,  flowering  plant,  much  reduced.  B,  lower 
part  of  the  same,  natural  size.  C,  corm,  cut  vertically:  A;,  corm;  />;',  young 
corm  for  the  next  year ;  /c",  bud  destined  to  reproduce  the  plant  after /c' has 
developed.  £>,  portion  of  the  same,  showing  7(,  the  leaves  enveloping  the 
corm.  E,  upper  part  of  perianth,  halved.  F,  ovary,  o,  with  the  three  styles. 
G,  ovary,  magnified.  H,  fruit.  J,  the  same,  cut  transversely,  showing  the 
seeds.   ilT,  seed,  magnified.    L,  the  same,  cut  to  show  the  embryo.  (Luerssen.) 


302 


EHIZOMES 


The  meadow  saffron  produces  in  the  autumn  a  conspicuous 
reddish-purple  flower  springing  from  the  side  of  a  contracted 
and  enlarged  stem  (corm)  situated  several  inches  below  the 
surface  of  the  ground.  This  corm  has  supplied  the  flower  with 
the  necessar}' materials  for  its  growth,  and  has  thereby  been  de- 
prived of  part  of  the  reserve  material  which  the  leaves  that  die 
down  in  the  summer  have  stored  up  in  it.  The  proper  time 
for  collecting  the  corm  is  therefore  after  the  early  summer 
leaves  have  filled  it  with  reserve  material,  but  before  the 
production  of  the  flower  in  the  autumn  has  partially  exhausted 
it.  But  at  this  time  the  plant  is  difhcult  to  find,  and  the  conns 
are  probably  collected  when  the  plant  is  in  flower.  This 
possible  variation  in  the  time  of  collection  has  been  presumed 
to  cause  notable  variations  in  the  activity  of  the  corm,  and  has 
led  to  a  preference  being  given  to  the  seeds.  As  a  matter  of 
fact,  commercial  corms  have  been  shown  to  vary  but  little  in 
the  proportion  of  active  constituent  contained  in  them. 

Description. — The  fresh  corms  are  about  1^  inch  long 
and  1  inch  broad,  bluntly  conical  in  shape,  flattened  on  one 
side,  and  enveloped  in  an  outer  brown  and  inner  reddish-yellow 
membranous  coat  derived  from  the  leaves  of  the  previous  summer. 
Internally  the  corm  is  firm,  white,  and  fleshy  ;  it  has  a  disagree- 
able odour  and  exudes,  when  cut,  a  bitter  juice  that  is  white 
and  milky  from  the  presence  in  it  of  numerous  starch  grains. 

The  corms  are  also  cut  into  thin  transverse  slices,  which  are 
dried  at  a  gentle  heat  (65-5°  C.)  so  as  to  avoid  the  gelatinisation 
of  the  starch,  and  freed  from  the  remains  of  the  membranes  by 
winnowing.  They  then  form  whitish  slices  about  ^  inch 
thick,  yellowish  on  their  outer  surface  and  reniform  in  outline, 
the  depression  corresponding  to  the  position  of  the  flower. 
They  break  readily  with  a  short  starchy  fracture.  The  trans- 
verse surface  exhibits,  when  smoothed,  numerous  scattered 
darker  points  (fibro-vascular  bundles).  The  drug  is  inodorous, 
but  has  a  bitter  taste. 

The  student  should  observe 

{a)  The  reniform  outline  of  the  sliced  drug, 
{b)  The  starchy  fractiire, 
(c)  The  bitter  taste. 

Constituents.— Colchicum  corm  contains  the  poisonous 
alkaloid  fo/('///Vi»c.    Analyses  have  shown  from  0-5  to  0-6  per 
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cent,  of  alkaloid  to  be  pivscni,  wliilst  in  the  seed  the  proportion 
appears  to  be  about  0-7  per  cent. 

Uses. — Colcliicuni  is  chieti}'  used  to  relieve  the  pain  and 
iiitlamniation  and  shorten  the  duration  of  acute  gout  and  certain 
gouty  affections. 

SQUILL 

(Scilla,  Bulbus  Scillge,  Radix  Scillse) 

Source  &;c. — The  squill,  TJrginea  Scilla,  Steinh.  (N.O. 
Liliacecc),  is  a  bulbous  plant  indigenous  to  the  countries  border- 
ing on  the  Mediterranean,  and  frequently  appearing  in  great 
abundance.  It  is  one  of  the  most  ancient  of  medicinal  plants, 
having  been  well  known  to  the  Greeks  and  Romans ;  the  drug 
was  introduced  into  European  medicine  by  the  Arabian  physi- 
cians of  the  early  ages. 


Fig.  146. --Squill  bulb,  reduced.    (Bentley  and  Trimen.) 

The  plant  produces  a  large  tunicated  bulb,  often  weighing 
several  pounds,  which  lies  partially  imbedded  in  the  ground. 
Two  varieties  are  known,  the  white  and  the  red  ;  the  former  is 
collected  largely  in  Malta  and  •  is  preferred  in  England,  the 
latter  is  collected  in  Algeria  and  is  the  variety  used  in  France, 
where  it  is  considered  to  be  the  better  of  the  two.    The  scales 
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of  the  white  squill  are  whitish  or  yellowish  in  colour,  whilst 
those  of  the  red  variety  have  a  roseate  hue,  but  many  inter- 
mediate forms  are  known. 

The  outer  coats,  which  are  reddish  brown  in  colour,  dry  and 
scarious,  are  removed  and  the  inner  ones  cut  into  transverse 
slices  and  dried.  The  innermost  scales,  which  are  very  juicy 
and  scarcely  bitter  in  taste,  are  rejected. 

Description. — The  commercial  drug  usually  consists  of 
narrow,  flattish,  curved  strips  from  1  to  2  inches  in  length  and 
about  yV  ^^'^ch  thick.  They  frequently  taper  towards  both  ends, 
are  of  a  yellowish- white  colour  and  more  or  less  translucent. 
When  quite  dry  they  are  brittle  and  can  easily  be  powdered, 
but  they  rapidly  absorb  moisture  from  the  air,  becoming  tough 
and  flexible.  They  have  only  a  slight  odour,  but  a  disagreeable 
bitter  and  acrid  taste.  Occasionally  the  entire  bulbs  are  im- 
ported, but  they  are  difficult  to  keep  in  the  fresh  state,  as  they 
preserve  their  vitality  for  a  long  time,  and  if  allowed  to  remain 
in  a  warm  place  rapidly  develop  an  aerial  shoot. 

Constituents. — The  constituents  of  squill  are  imperfectly 
known.  Merck  (1879)  separated  scillitoxin,  scillipicrin,  and 
scillin,  all  of  which  exhibit  glucosidal  properties.  Scillitoxin 
and  scillipicrin  are  both  amorphous  and  act  upon  the  heart, 
the  former  being  the  more  active  of  the  two  ;  scillin  is  crystalline, 
but  is  inactive. 

The  bulbs  also  contain  mucilage,  sinistrin  (a  carbohydrate 
soluble  in  water  but  insoluble  in  alcohol),  and  calcium  oxalate 
in  bundles  of  long  acicular  crystals  ;  the  latter  easily  penetrate 
the  skin  when  the  bulbs  are  handled,  and  give  rise  to  excessive 
irritation. 

Uses.— Squill  closely  resembles  digitalis  in  increasing  the 
vigour  and  diminishing  the  frequency  of  cardiac  action  ;  it  is 
also  a  powerful  expectorant,  and  is  much  used  in  chronic  bron- 
chitis and  for  coughs  generally,  though  its  indiscriminate  use  is 
much  to  be  deprecated. 

WHITE  HELLEBORE  RHIZOME 
(Rhizoma  Veratri  Albi) 

Source  &C.— White  hellebore,  Veratrum  album,  Linn.  (N.O. 
Lihiacccc),  is  an  herbaceous  plant  with  erect  perennial  rhizome, 
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common  in  the  mountains  of  central  and  southern  Eurojje.  It 
produces  large,  ovate,  ribbed  leaves  and  a  flowering  stem  that 
attains  a  height  of  3  or  4  feet.  The  rhizome  appears  to  have 
been  known  and  used  medicinally  for  many  years,  but  owing  to 
its  powerful  and  uncertain  action  it  has  been  employed  chiefly 
as  an  external  application,  though  to  a  limited  extent  only. 

The  rhizome  is  dug  up  in  the  autumn,  and  the  leaves,  which 
are  all  radical  until  a  flowering  stem  is  produced,  are  cut  off 
close  to  it.  It  is  then  usually  dried  entire,  but  is  sometimes 
cut  longitudinally  into  halves  or  quarters  to  facilitate  drying, 
sometimes  deprived  of  its  roots,  and  occasionally  sliced  trans- 
versely. The  separation  of  the  roots  is  to  be  deprecated,  as  they 
appear  to  be  more  active  than  the  rhizome.    When  fresh  the 


Fig.  147.- — White  Hellebore  rhizome.  A,  longitudinal  section  of  simple, 
B,  of  branched  rhizome  ;  C,  transverse  section  of  the  former,  a,  bark  ; 
i;,  endodermis  ;  i),  central  cylinder  (stele).    All  natural  size.  (Berg.) 


rhizome  has  an  alliaceous  odour,  but  this  is  lost  by  drying. 
Our  supplies  are  imported  chiefly  from  Germany. 

Description. — White  hellebore  rhizome  (when  freed  from 
the  roots)  averages  about  2  inches  in  length  and  |  inch  in 
thickness,  and  is  of  a  dull  black  colour  externally.  The  upper 
part  is  nearly  cylindrical,  but  the  lower  extremity,  where  the 
rhizome  gradually  perishes  and  rots  away  as  growth Jprogresses, 
is  usually  bluntly  conical  or  truncate.  It  is  crowned  with  a 
dense  leafy  mass  consisting  of  the  thin,  dry  remains  of 
numerous  concentrically  arranged  leaf-bases  which  have 
been  cut  off  level  close  to  the  rhizome ;  the  outer  of  these  are 
coarsely  fibrous,  the  parenchymatous  tissue  having  perished, 
leaving  the  veins  persistent.  The  surface  of  the  rhizome  is 
rough  and  wrinkled,  and  shows  encircling  scars  of  leaves  that 
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have  perished.  The  roots  leave  circular  scars,  in  the  centre  of 
which  the  slender  wood  is  distinctly  visible.  In  the  untrimmed 
rhizome  these  are  very  numerous  and  stout ;  they  completely 
envelop  the  rhizome,  so  that  the  untrimmed  drug  is  much 
more  bulky  than  the  rhizome  alone.  They  are  usually  dull 
grey  or  yellowish  in  colour,  and  commonly  show  a  disposition 
to  shrivel  longitudinally  rather  than  transversely. 

The  rhizome  frequentlj^  branches,  two  or  even  three  branches 
springing  from  the  same  rhizome.  This  is  caused  by  the  pro- 
duction of  a  flowering  stem ;  the  main  axis  being  thus  ter- 
minated, the  growth  of  the  rhizome  is  continued  by  the 
development  of  one  or  more  of  the  buds  that  are  situated  in  the 
axils  of  the  inner  radical  leaves.  Such  a  branch  may  grow  for 
several  years  before  it  flowers. 

The  drug  breaks  with  a  short  fracture,  the  interior  being 
whitish,  firm,  compact,  and  starchy.  The  bark  is  about  ^  inch 
thick,  and  separated  by  a  wavy,  brownish  line  (endodermis)  from 
the  stele,  the  latter  being  irregularly  traversed  in  a  character- 
istic manner  by  yellowish  fibro-vascular  bundles.  The  bark  also 
exhibits  occasional  bundles  (leaf -traces) ,  and  gives  off  here  and 
there  a  root. 

The  drug  can  easily  be  powdered,  and  the  powder  excites, 
when  inhaled,  violent  sneezing.  It  has  little  odour,  but  a 
bitterish,  acrid  taste. 

The  student  should  observe 

(a)  That  the  rhizome  is  usually  entire, 

(h)  That  the  roots  are  greyish  in  colour,  and  not  often 

much  shrivelled  transversely, 
(c)  The  characters  of  the  transverse  section ; 

and  should  compare  the  drug  with  American  veratrum.  (See 
below.) 

Constituents.— White  hellebore  contains  several  alkaloids, 
the  most  toxic  of  which  is  protoveratrine  (Salzberger,  1890), 
a  very  poisonous  alkaloid  and  a  powerful  sternutatory  ;  it  is 
present  to  the  extent  of  about  0-03  per  cent.,  the  roots  con- 
taining more  than  the  rhizome.  Alkaloids  of  less  virulence 
are,  protoveratridine,  jervine,  ruUjervine,  and  pseiulojervtne ; 
they  possess  Httle  or  no  toxicity. 

White  hellebore  also  contains  resin  (as  much  as  25-8  per 
cent.,  Fliickiger  and  Hanbury)  and  starch. 
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Uses.— White  hellebore  is  a  powerful  emetic  and  purgative 
when  administered  in  full  doses.  It  has  been  prescribed  for 
gout,  but  is  now  usually  employed  as  an  external  application  in 
certain  skin  diseases,  and  for  the  destruction  of  pediculi  and 
other  noxious  vermin. 

AMERICAN  VERATRUM 
(Green  Hellebore,  Rhizoma  Veratri  Viridis) 

Source  &c. —  Veratrum  viricle,  Aiton  (N.O.  Liliacece),  is  a 
plant  so  closely  resembling  V.  album  that  its  claim  to  be  con- 
sidered a  distinct  species  is  very  doubtful.  It  is  common  in 
the  eastern  United  States,  growing  in  rich  woods.  The 
plant  is  dug  up  in  the  autumn,  the  leaves  are  cut  off  close  to 
the  crown,  and  the  rhizome  is  then  usually  halved  or  quartered 
to  facilitate  drying  ;  occasionally  the  roots  are  cut  off 
('  trimmed '  rhizomes),  but  more  frequently  they  are  left 
attached  to  the  rhizome  ('  with  fibre  '). 

The  drug  is  commonly  termed  '  green  hellebore,'  but  this 
name  is  better  restricted  to  the  rhizome  of  Hellehorus  viridis, 
Linn. ;  American  veratrum  is  a  more  suitable  designation. 

Description. — The  rhizome  closely  resembles  that  of  V.  album, 
the  chief  difference  being  the  fact  that  American  veratrum  is 
usually  cut  longitudinally,  whilst  white  veratrum  is  commonly 
entire  ;  other  characters  are  the  brighter  yellowish-brown 
colour  and  the  more  shrivelled  appearance  of  the  roots.  These 
are,  however,  variable  characters,  and  there  is  no  definite  means 
of  distinguishing  the  two  drugs. 

Constituents. — The  constituents  of  Veratrum  viride  are 
apparently  identical  with  those  of  Veratrum  album,  with  the 
(doubtful)  exception  that  the  former  contains  an  alkaloid — 
cevadine — that  is  not  present  in  the  latter. 

SWEET  FLAG  RHIZOME 
(Rhizoma  Acori  Calami) 

Source  &c. — The  sweet  flag  or  sweet  sedge,  Acorus  Calamus, 
Linn.  (N.O.  Aroidece),  is  a  native  of  eastern  Europe  and  central 
Asia,  but  has  become  widely  diffused  by  cultivation.    It  has 
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established  itself  in  England  as  a  wild  plant  on  the  edges 
of  lakes  and  streams,  and  is  cultivated  for  medicinal  use  in 
Holland  and  Germany. 

The  rhizome  has  long  been  esteemed  as  a  most  valuable 
medicine  in  India,  w^hence  probably  its  use  spread  to  Europe. 
For  many  years  the  drug  was  imported  from  India,  but  it  is 
now  obtained  from  the  cultivated  plant. 


A 

Fig.  148.  —Sweet  Flag  rhizome.    A,  upper  surface,  showing  leaf-scars. 
B,  under  surface,  showing  root-scars.    Natural  size. 

The  long,  creeping,  horizontal  rhizome  is  collected  in  the 
autumn,  trimmed,  cut  into  pieces  several  inches  in  length,  and 
dried.  Sometimes  it  is  partially  deprived  of  the  outer  cork 
layer  by  peeling  or  scraping. 

Description.— The  rhizome  commonly  occurs  ni  pieces  vary- 
in  from  2  or  8  to  6  inches  or  more  in  length,  and  from  h  io  i 
inch  in  thickness.    They  are  covered  with  a  thin  brownish  cork 
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and  are  much  shrunken,  bearing  deep  longitudinal  wrinkles. 
They  are  marked  on  the  upper  surface  with  large  triangular 
leaf-scars  that  encircle  the  rhizome,  springing  from  each  side 
alternately.  To  these  scars  the  fibrous  leaf-traces  are  some- 
times attached.  The  under  surface  bears  an  irregular  zigzag 
line  of  small  raised  root-scars  that  are  circular  and  exhibit  a 
central  stele  surrounded  by  a  narrow  bark.  The  rhizome 
produces  an  occasional  slender  lateral  branch  which  is  distinctly 
marked  with  the  scars  of  leaves  and  roots. 

The  scraped  rhizome  is  of  a  pale  brownish-buff  colour,  has  a 
roughish  surface,  and  bears  less  conspicuous  scars  of  leaves  and 


Thedrug  breaks  with  a  short  corky  fracture,  and  ispale  brown, 
or  nearly  white,  and  spongy  internally.    The  section  exhibits  a 


Fig.  149. — Sweet  Flag  rhizome.    Transverse  section,  magnified   3  diam. 
a,  bark  ;  v,  endodermis ;  h,  central  cylinder  (stele) ;  y,  vascular  bundles. 


large  stele  separated  by  a  yellowish  line  from  a  thick  bark  of 
similar  appearance.  Both  stele  and  bark  are  traversed  by 
numerous  small,  oval,  scattered,  fibro-vascular  bundles. 

The  freshly  fractured  surface  has  an  agreeable  aromatic 
odour.    The  taste  is  disagreeably  bitter  and  pungent. 

The  student  should  observe 

{a)  The  large  triangular  leaf-scars, 

(b)  The  zigzag  line  of  root-scars, 

(c)  The  spongy  texture, 

(d)  The  bitter,  pungent  taste. 


roots. 


(Berg.) 
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Constituents. — Sweet  flagrhizome  contains  an  aromatic ?;oZa- 
tile  oil,  of  which  it  yields  as  much  as  2-8  per  cent.  It  contains 
also  a  bitter  principle,  acorin,  the  nature  of  which  has  not  yet  been 
satisfactorily  ascertained.  Certain  alkaloidal  substances  (choline, 
trimethylamine)  appear  also  to  be  present,  but  they  require 
further  investigation.  The  drug  contains  an  abundance  of 
starch  and  a  little  tannin. 

Uses. — The  drug  has  stimulant  and  tonic  properties  ;  it  has 
been  used  for  ague  and  for  atonic  dyspepsia. 


COUCH  GRASS  RHIZOME 
(Rhizoma  Tritici,  Radix  G-raminis) 

Source  &C. — The  couch  grass,  Agropyron  repens,  Beauv. 
{N.O.  Graminece),  is  ahundant  in  this  country,  being  in  some 
places  a  troublesome  weed.  It  produces  a  slender  rhizome, 
running  for  a  considerable  distance  just  below  the  surface  of 
the  ground,  giving  off  lateral  branches,  and  at  the  nodes,  which 
are  about  an  inch  apart,  small  fibrous  roots.  The  rhizome, 
which  appears  to  have  been  used  by  the  Greeks  and  Eomans 
for  certain  affections  of  the  bladder,  is  collected,  cut  into  pieces 
about  \  inch  long,  and  dried. 

Description.  — Couch  grass  is  generally  met  with  in  com- 
merce cut  into  short  pieces.  The  rhizome  is  very  slender, 
averaging  about  -jV  inch  in  diameter,  and  of  a  dark  straw- 
yellow  colour.    The  surface  is  quite  glabrous,  hard  and  shining. 


Fig.  150.— Couch  Grass  rhizome  and  transverse  section  ;  the  hitter 
magnified  3  diam.  (Maisch.) 


and  usually  bears  five  or  six  rather  prominent  longitudinal  ridges. 
Some  of  the  pieces  bear  the  nodes,  at  which  there  may  be 
found  the  persistent  fibrous  remains  of  a  sheathing  leaf-basis, 
and  either  a  few  threadlike  paler  roots  or  the  scars  left  by  them. 
The  transverse  section  exhibits,  under  a  lens,  a  narrow  pale 
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inner  ring  (the  stele),  hollow  in  the  centre,  surrounded  by  a 
darker  translucent  bark. 

The  drug  has  but  little  odour,  and  a  sweetish,  mucilaginous 
taste. 

The  student  should  observe 

(a)  The  slender  hollow  rhizome, 

{h)  The  translucent  {not  starchy)  hark. 

Constituents.  — Couch  grass  contains  a  carbohydrate, 
triticin,  which  is  not  very  soluble  in  water,  and  yields  by 
hydrolysis  levulose ;  it  appears  to  occur  in  the  rhizoroes  of 
other  graminaceous  plants,  and  possibly  is  widely  diffused  in 
the  vegetable  kingdom.  Mucilage  and  inosite  are  also  con- 
stituents of  the  rhizome,  but  it  is  impossible  to  say  to  what 
substance  or  substances  the  action  of  the  drug  is  to  be  ascribed. 
Starch  is  not  present,  a  character  that  should  be  noted,  as 
certain  rhizomes  containing  starch  (notably  that  of  Cynodon 
Dactylon,  Pers.)  have  been  mistaken  for  couch  grass  rhizome. 

Uses. — Couch  grass  has  been  employed  as  a  diuretic  in  certain 
affections  of  the  bladder. 

MALE  FERlSr  RHIZOME 
(Rhizoma  Pilicis  Maris,  Filix  Mas) 

Source  &c. — The  male  fern,  Aspidium  Filix-mas,  Swartz 
(N.O.  FilicinecB),  is  abundant  in  Great  Britain,  and  one  of  the 
commonest  of  our  indigenous  ferns.  It  produces  a  circular  tuft 
of  fronds  arising  from  a  stout  rhizome  and  attaining  a  height 
of  2  or  3  feet.  The  lamina  is  divided  pinnately,  and  bears 
on  its  under  surface,  when  in  fruit,  kidney-shaped  or  sometimes 
nearly  peltate  sori.  The  petiole  bears  numerous  brown, 
scarious  scales,  especially  in  the  lower  part. 

The  rhizome  is  collected  in  the  autuimi  ;  the  fronds  are  cut 
off,  leaving  the  lower  swollen  portion,  about  an  inch  in  length, 
attached  to  the  rhizome,  the  roots  are  removed,  and  the  drug 
is  then  dried.  Sometimes  the  rhizome  is  cut  longitudinally  to 
facilitate  the  drying. 

Description. — The  drug  occurs  in  pieces  up  to  about 
5  or  6  inches  in  length,  but  usually  shorter,  and  1^  inch  or 
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more  in  thickness ;  only  about  one-half  of  this  is  due  to  the 
rhizome  itself,  the  rest  being  formed  by  the  bases  of  the  petioles 

that  have  been  left  attached  to 
it.  These,  which  constitute  the 
major  part  of  the  drug,  are 
usually  about  an  inch  in  length 
and  swollen  near  the  middle, 
attaining  from  i  to  ^  inch  in 
thickness.  They  are  curved, 
bluntly  angular  or  longitudi- 
nally furrowed,  and  of  a  dark 
brown  or  nearly  black  colour 
externally.  They  are  more  or 
less,  densely  covered  with  dry, 
brown,  membranous  scales.  Ex- 
amined under  the  microscope 
the  marginal  cells  of  these  scales 
will  be  seen  to  be  prolonged  at 
intervals  into  simple  hairlike 
processes,  each  consisting  of  two 
parallel  and  contiguous  cells,  but 
it  does  not  bear  any  glandular 
hairs,  excepting  sometimes  two  at  its  base ;  this  is  an  impor- 
tant diagnostic  character  of  the  drug  (Lauren,  1896).  When 
broken  the  petioles  should  be  (if  recently  dried)  green  internally, 
and  the  smoothed  section  should  exhibit  about  eight  (usually 
seven,  eight,  or  nine)  steles  arranged  in  a  diffuse  circle. 


Fig.  151.  -a,  transverse  section  of  base 
of  petiole  of  Aspidium  Filix-mas. 
b,  transverse  section  of  petiole  of 
A.  Filix-fcemina ;  c,  the  same  just 
below  the  lamina.  Slightly  magni- 
fied. (Luerssen.) 


Fig.  152.— a,  margin  of  scale  from  petiole  of  A.  Filix-vias ; 
B,  from  that  of  A.  spinulosum.  (Lam-en.) 

The  rhizome  itself  should  also  be  green  internally,  and 
exhibit  in  section  about  as  many  principal  steles  as  the  petiole. 
The  drug  has  a  disagreeable,  nauseous,  bitter  taste. 
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Constituents. — Male  fern  contains  several  important  con- 
stituents, but  to  which  of  these  the  medicinal  activity  is  due 
is  a  matter  of  some  doubt.  Filicic  acid  (Poulson,  1892)  is  an 
amorphous,  therapeutically  active  body  which,  however,  appears 
to.  pass  easily  into  its  crystalline  anhydride  (filicic  acid  of 
Luck,  1860)  ;  this  is  formed  in  the  deposit  in  liquid  extract  of 
male  fern,  and  is  said  to  be  inactive,  but  to  yield  the  active 
amorphous  acid  when  re- 
dissolved  and  reprecipitated. 
Kraft  (189G)  showed  that  the 
proportion  of  filicic  acid  in 
the  extract  varied  consider- 
ably, that  obtained  from  rhi- 
zome collected  in  the  autumn 


Fig.  153.— Male  Fern  rhizome.  Trans- 
verse section,  magnified  3  diam. 
y,  steles.  (Berg.) 

containing  most  (Caesar  and 
Loretz,  1898).  The  rhizome 
contains,  further,  fixed  oil 
(about  6  per  cent.)  and 
tannin.  In  addition,  Boehm 
(1897)  has  isolated  several 
crystalline  substances — aspi- 
din,  alhaspidin,  &c. 

These  constituents  are  probably  all  formed  by  the  peculiar 
secretmg  cells  produced  by  the  rhizome  and  the  petioles  in 
mtercellular  spaces  in  the  parenchymatous  tissue. 

Uses.— Male  fern  rhizome  is  used  as  a  vermifuge,  usually 
m  the  form  of  the  liquid  extract. 


Fig.  154. — Intercellular  spaces  in  the 
rhizome  of  Male  Fern,  showing  the 
secreting  glands,  D,  and  secretion,  S. 
P,  cortical  parenchyma  containing 
starch-grains.  Magnified  240  diam 
(Vogl.) 
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Substitutes. — Although  the  male  fern  is  a  common  British 
fern,  there  are  several  others  that  closely  resemble  it  and  might 
be  gathered  in  its  place.     Of  these  the  most  important  are 
A.  Filix-fcemina,  Swartz,  the  lady  fern,  and  A.  spinulosuvi, 
Swartz,  the  shield  fern.   The  former  ma.y  easily  be  distinguished 
by  the  number  of  bundles  in  the  leaf-base,  for  whilst  the  male 
fern  has  from  seven  to  nine  the  lady  fern  has  only  two  large 
ones.    Moreover  the  lady  fern  produces  no  secreting  cells  in 
the  parenchyma  of  rhizome  or  petiole.   The  shield  fern  rhizome 
is  more  difficult  to  distinguish,  as  it  produces  in  the  rhizome 
secreting"  cells  similar  to  those  of  the  male  fern,  and  contains  in 
the  petiole  about  the  same  number  of  bundles.    According  to  the 
researches  of  Lauren,  the  character  of  the  margin  of  the  scales 
borne  by  the  petiole  is  distinctive,  that  of  A.  Filix-mas  bearing 
hairlike  projections,  whilst  that  of  A.  sjnnulosum  produces 
glandular  secreting  cells  on  its  margin. 
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SECTION  IX 

ROOTS 

ACONITE  ROOT 
(Radix  Aconiti) 

Source  &c. — The  aconite,  monkshood,  or  wolfsbane, 
Aconitum  Napellus,  Linn.  (N.O.  Uanunculacem) ,  is  a  perennial 
herb  growing  abundantly  on  the  lower  mountain  slopes  of 
central  Europe.  It  is  cultivated  in  England  as  a  garden  plant 
as  well  as  for  medicinal  use,  and  is  found  apparently  wild  in 
some  localities,  but  in  these  cases  has  probably  escaped  from 
cultivation.  The  drug  has  only  recently  been  introduced  into 
medicine,  although  the  poisonous  properties  of  the  plant  have 
long  been  known.  Both  the  fresh  leaves  and  flowering  tops, 
as  well  as  the  dried  roots,  have  been  used  ;  the  latter  are,  however, 
now  alone  official. 

The  root  should  be  collected  in  the  auturmi  after  the  stem 
and  leaves  have  died  down,  but  before  the  bud  destined  to  pro- 
duce the  stem  for  the  following  year  has  begun  to  develop. 
This  bud  is  protected  by  cataphyllary  leaves,  in  the  axils  of 
which  lateral  buds  are  situated.  As  the  terminal  bud  grows 
and  forms  a  flowering  stem,  certain  (usually  from  one  to  three) 
of  these  lateral  buds  develo]3  into  short  lateral  shoots,  each  of 
which  produces  a  long  and  slender,  descending,  adventitious  root 
crowned  with  a  bud.  These  roots  rapidly  enlarge  and  fill  with 
reserve  material  produced  by  the  parent  plant,  the  root  of 
which  shrivels  and  perishes  in  proportion  as  the  daughter  roots 
increase  in  size.  Towards  the  autumn  the  parent  plant  dies 
down,  and  the  daughter  roots,  which  have  then  attained  their 
maximum  development,  are  plump  and  full  of  starch.  If 
allowed  to  remain  in  the  soil  the  buds  that  crown  the  daughter 
roots  begin  to  grow  in  the  late  winter  or  very  early  spring,  and 
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this  growth  is  efiected  at  the  expense  of  the  starch  in  the  root, 
which  for  that  purpose  is  converted  into  sugar.  The  root 
therefore  becomes  gradually  exhausted  of  its  reserve  material, 
and  it  is  generally  assumed  that  the  proportion  of  alkaloid  it 
contains  simultaneously  diminishes,  although  this  point  has  not 
been  definitely  established  by  analysis.  On  account  of  the 
extreme  toxicity  of  the  drug  and  the  absence  of  any  satisfactory 
method  of  assay  by  which  the  potency  of  preparations  made 


Fio.  155.- Aconite  root.  A,  old  and  daughter  roots  of  the  autumnal  plant 
connected  together  :  y,  old  root ;  S,  daughter  root ;  P.  short  branch  con- 
necting theni;  bud  at  the  apex  of  the  daughter  root;  natural  size. 
B,  transverse  section  through  the  daughter  root :  a,  bark  ;  b,  cambium  , 
c,  pith  ;  natural  size.  (Berg.) 

from  it  can  be  regulated,  it  is  extremely  desirable  that  aconite 
root  should  always  be  grown  and  collected  under  the  same 
conditions  in  order  to  ensure  uniformity  in  the  drug.  This  can 
best  be  attained  by  specifying,  as  the  Pharmacopoeia  does,  that  the 
roots  should  be  collected  in  the  autumn  from  plants  cultivated 
in  Britain.  In  some  continental  countries  the  wild  plant  is 
considered  to  be  more  active  than  the  cultivated,  and  as  experi- 
ments have  shown  that  A.  Napellus  is  more  toxic  than  A. 
variegatum,  Linn.,  and  its  varieties,  the  root  is  directed  to  be 
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gathered  from  wild  plants  when  in  flower,  at  which  time  they 
can  be  most  easily  distinguished.  Hence  the  aconite  root  that 
is  imported  in  large  quantities  from  Germany  consists  of  the 
partially  exhausted  summer  roots  of  the  wild  flowering  plants. 

After  collection  the  roots  are  washed,  freed  from  the  rootlets, 
and  dried,  sometimes  entire,  sometimes  longitudinally  sliced  to 
facilitate  the  loss  of  moisture. 

Description.—  Aconite  root  of  commerce  varies  usually  from 
2  to  4  inches  in  length,  although  the  entire  root  is  often  con- 
siderably longer.    At  the  upper 
extremity,  where  it  is  crowned 
with  an  undeveloped  bud  en- 
closed by  scaly  leaves,  it  is 
about  ^  or  |  inch  in  diameter, 
tapering  gradually  downwards. 
It  is  dark  brown  in  colour,  and 
marked  with  the  scars  of  rootlets 
that  have  been  broken  off.  The 
surface  is  usually  longitudinally 
wrinkled,  especially  if   it  has 
been   dried  entire.     The  root 
breaks  with  a  short  fracture, 
and  is  whitish  and  starchy  inter- 
nally. The  smoothed  transverse 
section  exhibits  a  thick  bark, 
separated  from  the  inner  portion 
by  a  well-marked  darker  line 
(cambium)  which  often  assumes  a  stellate  appearance,  with  a 
group  of  vessels  distinctly  visible  at  each  of  the  projecting  angles, 
usually  five  to  seven  in  nmnber.  The  root  has  a  pungent  odour 
when  fresh,  but  this  disappears  during  the  drying.  The  taste  is  at 
first  slight,  but  is  followed  by  a  persistent  sensation  of  tingling 
and  numbness  in  the  mouth. 
The  student  should  observe 

{a)  The  elongated  conical  shape, 

(b)  The  starchy  interior  and  stellate  cambium, 

(c)  The  characteristic  tingling  taste. 

Constituents.— Aconite  root  contains  three  closely  allied 
alkaloids,  of  which  one  only,  aconitine,  has  been  isolated  in  the 
crystalline  form,  and  this  alone  possesses  toxic  properties.  This 


Fig.  156.-  Aconite  root.  Transverse 
section  of  daughter  root,  a,  bark ; 
h,  cambium ;  c,  pith.  Magnified 
3  diam.  (Berg.) 
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extreinely  virulent  alkaloid  is  obtainable  in  colourless  rhombic 
prisms,  and  produces,  even  in  minute  quantity,  the  persistent 
tingling  that  characterises  aconite  root. 

JPicraconitine  and  aconine  are  alkaloids  of  secondary  import- 
ance ;  they  differ  from  aconitine  in  being  amorphous,  non-toxic, 
and  having  a  bitter  taste. 

Very  varying  statements  are  made  as  to  the  proportion  in 
w^hich  these  alkaloids  are  present.  Keller  extracted  on  an 
average  about  1-0  per  cent,  of  total  alkaloid  from  dry  (German) 
root,  most  of  it  being  crystalline  and  probably  aconitine  ;  other 
investigators  have  obtained  much  less  (0-2  per  cent.,  0"36  per 
cent.).  No  method  has  yet  been  devised  by  which  the  amount 
of  poisonous  aconitine  can  be  accurately  determined  in  the 
presence  of  picraconitine  and  aconine. 

The  relation  in  v^hich  these  three  alkaloids  stand  to  one 
another  is  very  simple.  Aconitine  is  easily  hydrolysed,  yielding 
acetic  acid  and  picraconitine ;  picraconitine  in  its  turn  yields 
benzoic  acid  and  aconine.  Aconitine  is  therefore  acetylbenz- 
aconine,  and  picraconitine  is  benzaconine. 

Uses. — Preparations  of  aconite  and  of  its  principal  alkaloid, 
aconitine,  when  applied  to  the  skin,  produce  tingling  followed  by 
numbness  ;  they  are  used  in  certain  forms  of  neuralgia  and 
rheumatism.  Administered  internally;  aconite  produces  a  steady 
fall  of  temperature,  moistening  of  the  skin,  increase  in  the 
amount  of  urine,  and  lowering  of  the  sensibility  ;  it  is  given  in 
cases  of  fever  and  pain,  usually  in  the  form  of  small  doses  of  the 
tincture  frequently  repeated. 

Varieties  and  Substitutes.— i^o;-et(77?'  Aconite  Boot.—M.uch 
aconite  root  has  been  imported  from  Germany.  It  is  collected 
from  wild  plants  when  in  flower,  and  consists  largely  of  the 
parent  roots,  as  shown  by  their  being  crowned  with  the  lower  por- 
tions of  the  stems.  Occasionally  daughter  roots  are  mixed  with 
them;  they  may  be  identified  by  being  crowned  with  buds. 
By  these  characters,  and  by  its  usually  smaller  size,  more 
shrivelled  appearance,  and  less  starchy  fracture,  it  can  be 
distinguished  from  the  home-grown  drug. 

Japanese  aconite  root  {A.  FischeH,  Eeich.)  is  regularly  im- 
ported in  considerable  quantitie?j.  It  tapers  gradually,  and  is 
either  dark  grey  and  nearly  smooth  (daughter  root)  or  brownish, 
and  marked  with  not  very  prominent,  paler,  longitudinal  ridges 
(parent  root) .    Both  kinds  of  root  are  smaller  than  the  English  ; 
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they  are,  however,  very  starchy,  less  wrinkled  than  the  English 
root,  and  exhihit,  in  transverse  section,  the  groups  of  vessels 
arranged  in  a  more  regular  circle.  The  root  has  evidently  been 
carefully  collected  and  dried.  It  contains  an  alkaloid  apparently 
identical  with  aconitine. 

Indian  aconite  root  (A.ferox,  Wall.)  is  much  larger  than  the 
English,  measuring  frequently  6  inches  in  length  and  1^  inch 
in  thickness  near  the  crown ;  it  is  crowned  with  the  remains  of 
a  bud  and  is  coarsely  wrinkled,  the  outer  portions  often  sepa- 
rating from  the  inner  portion,  which  is  yellowish  and  horny. 
This  horny  character  is  due  to  the  starch  having  been  completely 
gelatinised  by  the  prolonged  application  of  heat,  the  roots  being, 
according  to  some  accounts,  boiled  in  cow's  urine  to  preserve 
them.    The  drug  contains  a  toxic  alkaloid,  pseudaconitine. 


PAREIRA  BRAVA 
(Pareira  Root,  Radix  Pareirse) 

Source  &c. — The  drug  official  in  the  British  Pharmacopoeia 
under  the  name  Pareira  Root,  is  derived  from  Chondrodendron 
tomentosum,  Euiz  and  Pavon  (N.O.  MenispermacecB),  a  climbing 
plant  with  a  stout  woody  stem,  growing  to  a  considerable  height. 
It  is  a  native  of  Peru  and  Brazil,  from  the  latter  of  which 
countries  the  drug  was  formerly  exported. 

It  is  regarded  by  the  Brazilians  as  a  valuable  medicine,  and 
was  introduced  into  Europe  towards  the  end  of  the  seventeenth 
century.  Its  botanical  origin  remained  long  in  an  obscurity 
that  was  increased  by  Linneeus,  who  founded  a  species  of 
Cissam2Jelos  {C.  Pareira)  and  quoted  it  as  the  source  of  Pareira 
brava. 

Description. — True  Pareira  brava  occurs  in  long,  woodj^ 
nearly  cylindrical  pieces  averaging  1  to  1^  inch  in  diameter, 
but  attaining  2  inches  or  even  more.  It  is  nearly  black  in 
colour,  tortuous  and  knotty.  It  is  marked  externally  with 
longitudinal  furrows  and  transverse  ridges  and  fissm'es.  It  is 
hard  and  heavy,  breaking  with  a  coarsely  fibrous  fracture  ;  in- 
ternally it  is  yellowish  or  brownish-grey.  The  fractured  root, 
when  cut  with  a  knife,  exhibits  a  glossy,  waxy,  rather  than 
woody  surface.  The  transverse  section  shows  four  or  five  crenate, 
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concentric  or  more  or  less  eccentric  zones,  separated  from  each 
other  by  hghter  hnes  of  parenchymatous  tissue.  Each  zone 
consists  of  a  varying  nu^nber  of  wedge-shaped  wood-bundles 
with  large  pores  alternating  with  wide  medullary  rays  A 
similar  abnormal  structure  is  found  in  many  menispermaceous 

stems  and  roots.  The  innermost 
zone  IS  usually  from  i  to  ^  inch 
in  diameter. 

The  drug  has  no  odour,  but  a 
decidedly  bitter  taste. 

The  student  should  observe 

(a)  The  nearhj  black  outer 

surface, 
(h)  The  crenate  outline  of 
the  zones, 

(c)  The  waxy  cut, 

(d)  The  bitter  taste. 

Constituents.  —  True  Pareira 
brava  contains  about  0-5  per  cent. 


Pig.  157. — True  Pareira  Brava.    Portion  of  a  root,  and  transverse  sections. 

(Bentley,  after  Hanbury.) 


of  pelosine,  an  alkaloid  usually  considered  identical  with  the 
beberine  of  bebeeru  bark  and  the  buxine  of  box  bark  {Buxus 
sempervirens,  Linn.).  Some  doubt  has,  however,  lately  been 
thrown  upon  the  identity  of  these  three  alkaloids. 

The  drug  also  contains  starch  and  wax. 

Uses. — Pareira  brava  is  used  in  inflammatory  affections  of 
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the  urinary  tract ;  it  is  considered  to  relieve  pain  and  promote 
healing  and  cessation  of  muco-purulent  discharge.  It  is  not 
now  much  used,  owing  possibly  to  the  substitution  of  other 
roots  for  the  genuine  di'ug. 

Varieties  and  Substitutes.— Genuine  Pareira  brava  appears 
at  uncertain  intervals  on  the  London  market.  Its  place  has 
for  some  years  been  taken  by  the  root  of  a  menispermaceous 
plant  of  unknown  botanical  origin.  This,  the  common 
substitute,  may  be  distinguished  by  its  distinctly  brownish 
colour,  the  larger  number  of  narrower  zones  which  are  not 
distinctly  crenate,  the  larger  vessels  in  the  wood,  and  the  less 
bitter  taste.  The  drug  is,  further,  not  so  heavy  as  true  Pareira 
brava,  and  does  not  exhibit,  when  cut  transversely,  the  same 
waxy  nature. 

Occasionally  the  stems  of  the  plant  are  mixed  with  true 
Pareira  brava ;  they  are  paler  in  colour,  frequently  bear  the 
minute  apothecia  of  lichens,  and  exhibit  a  small  pith. 

Other  substitutes  have  occurred,  and  are  likely  to  occur  ;  it 
is  essential  therefore,  in  this  as  in  all  cases,  that  the  student 
should  make  himself  familiar  with  the  characters  of  the  true 
drug,  so  as  to  be  able  to  distinguish  it  from  any  substitute 
that  may  occur  at  any  time, 

OALUMBA  ROOT 
(Colombo  Root,  Radix  Oalumbse) 

Source  &c. — Calumba  root  is  obtained  from  Jateorhiza 
Columba,  Miers  (N.O.  Menispermacece) ,  a  lofty  climbing  plant 
with  annual  herbaceous  stems  and  swollen  fleshy  roots.  It  is 
indigenous  to  Portuguese  East  Africa,  growing  in  abundance 
in  the  forests  in  the  region  of  the  Zambesi.  The  root  is  much 
used  by  the  natives  as  a  remedy  for  dysentery  and  other 
diseases,  and  also  on  account  of  the  yellow  colouring  matter 
it  contains.  It  was  brought  to  Europe  towards  the  end  of  the 
seventeenth  century,  and  after  being  long  neglected  came  at  last 
into  general  use.  The  roots  are  dug  in  the  dry  season,-  cut  into 
transverse  slices,  and  dried. 

Description. — Calumba  root  occurs  in  commerce  in  irregu- 
lar, elliptical  or  nearly  circular  slices  averaging  about  1\  inch  in 
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diameter  and  J-  inch  in  thickness,  but  often  much  larger 
and  thicker.  They  are  usually  depressed  in  the  centre  on 
both  sides,  the  tissue  there  being  apparently  less  loaded  with 
starch  and  less  woody  than  the  outer  portions,  and  consequently 
contracting  more  on  drying.  The  exterior  of  the  root  is 
covered  with  a  thin,  dark  brownish,  wrinkled  cork,  which 
readily  separates,  disclosing  the  yellowish-brown  bark  beneath. 
The  transverse  surface  is  of  a  dull  greyish  or  greenish-yellow 
colour.    When  smoothed  with  a  knife  the  interior  is  seen  to  be 


Fig.  158. — Calumba  root.    Transverse  section,  magnified  3  diam. 

(Moeller.) 


much  brighter  and  exhibits  a  thick  bark  marked  with  radiating 
lines  (sieve  tissue),  separated  by  a  dark  line  (cambium)  from  the 
large  central  portion  (wood),  in  which  the  vessels  are  arranged  in 
narrow,  rather  distant,  radially  elongated  groups.  The  paren- 
chyma in  the  wood,  like  that  of  the  bark,  is  loaded  with 
starch-grains  which  under  the  microscope  are  seen  to  be  simple 
with  eccentric  hilum.  The  yellow  colour  is  most  marked  near 
the  cork  and  near  the  cambium. 

The  drug  breaks  with  a  short  starchy  fracture  ;  it  has  a 
slight,  musty  odour  and  a  marked  bitter  taste. 
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The  student  should  observe 

(a)  The  yelloio  colour  and  depressed  centre  of  each  slice, 

(b)  The  thick  bark  and  largely  developed  parenchijmatous 

tissue, 

(c)  The  short  fracture  and  abundance  oj  starch. 

Constituents. — Calmnba  root  contains  three  bitter  prin- 
ciples, viz.  berberine,  columbic  acid,  and  columbin. 

Berberine  is  a  yellow  crystalline  alkaloid  that  has  already 
been  noticed  as  a  constituent  of  barberry  bark  and  golden  seal 
rhizome ;  to  it  the  yellow  colour  of  the  root  is  due. 

Columbin  is  the  anhydride  of  columbic  acid.  Both  these 
principles  are  colourless  and  crystalline. 

The  roots  contain,  further,  mucilage  and  abundance  of  starchy 
but  no  tannin. 

Uses. — Calumba  is  employed  as  a  stomachic  and  bitter 
tonic. 

Substitutes. — The  following  drugs  are  occasionally  offered 
as  Calumba : 

(i)  Slices  of  the  stem  of  Coscinium  fenestratum,  Colebr 

(N.O.  MenispermacecE,  Ceylon) ;  these  are  dark  yellow 
in  colour,  hard  and  woody  (not  starchy),  and  not 
depressed  in  the  centre. 

(ii)  Slices  of  the  root  of  Frasera  caroliniensis,  Walter 

(N.O.  Gentiane(B,  North  America)  ;  the  slices  are 
usually  smaller  and  thicker,  and  are  free  from  starch, 
but  contain  tannin. 

Genuine  calumba  may  therefore  easily  be  distinguished 
from  both  these  substitutes  by  the  characters  already  detailed, 

HORSERADISH  ROOT 
(Radix  Arm.oraci8e) 

Source  &c. — The  horseradish,  Cochlearia  Armoracia,  Linn. 
(N.O.  Cruciferce),  is  indigenous  to  eastern  Em-ope,  but 
naturalised  in  several  parts  of  Britain,  and  cultivated  in  this 
countnj  as  well  as  in  many  others.  It  possesses  a  large 
perennial  root,  and  produces  stout,  erect,  flowering  stems  2  or 
3  feet  high. 
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Description.— The  root,  which  is  used  in  the  fresh  state 
only,  attains  a  length  of  over  2  feet  and  a  thickness  of  an  inch 
or  more.  It  is  nearly  cylindrical  except  at  the  crown,  where 
it  often  divides  into  a  few  short  hranches,  each  of  which  is 
enlarged  in  its  upper  part  and  marked  with  closely  approximated 
semi-amplexicaul  leaf-scars.  It  gives  off  hut  few  slender, 
lateral  roots,  is  pale  yellowish  or  brownish-white  in  colour,  and 
fleshy  in  consistence.  The  transverse  section  exhibits  a  thick 
bark  and  a  distinct  cambium,  within  which  is  a  wood  consist- 
ing principally  of  parenchymatous  tissue,  groups  of  vessels 
being  visible  as  minute  points,  especially  near  the  cambium. 

The  root  is  odourless  until  broken,  bruised,  or  scraped,  when 
a  pungent  mustard-like  odour  is  evolved ;  the  taste  is  also 
pungent. 

The  student  should  observe 

(a)  The  i^ale  yellowish  colour  and  cylindrical  shape, 

(b)  The  pungent  odour  {when  crushed)  and  taste. 

Constituents. — Horseradish  root  contains  sinigrin  and 
myrosin,  and  yields,  when  crushed  and  distilled,  about  0-05 
per  cent,  of  allyl  isosulphocyanide.  The  decomposition  is  the 
same  that  takes  place  in  the  case  of  black  mustard  seed,  and 
the  pungent  principle  is  identical  with  that  obtained  from 

the  latter  drug. 

Uses,— Horseradish  root  has  properties  similar  to  those  of 
black  mustard  seed,  viz.  stimulant  and  rubefacient. 


SENEGA  ROOT 
(Radix  Senegee) 

Source  &c.— Senega  root  is  obtained  from  PoZ?/(/aZa  Senega, 
Linn.  (N.O.  Polygalecs),  a  small  plant  producing  a  perennial 
knotty  rootstock,  from  which  numerous  slender  stems  6  to  12 
inches  high  arise.  It  is  widely  distributed  over  the  United 
States  and  the  southern  parts  of  British  America,  the  rootbemg 
collected  largely  in  Minnesota  and  Manitoba  (western  senega) 
and  in  the  north-western  of  the  United  States  (northern 
senega)  It  was  formerly  collected  in  the  more  southern 
States,  but  is  now  nearly  exterminated  there.  The  root  was 
used  by  the  Seneca  Indians  as  a  remedy  for  snakebite,  and  was 
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troduced  into  medicine  about  the  middle  of  the  eighteenth 
centmy. 

Description.— Senega  root  consists  of  a  slender,  greyish- 
or  brownish-yellow  root  surmomited  by  a  knotty  crown,  to 
whicli  are  attached  the  remains  of  numerous  slender  aerial 
stems  and  small  shoots  beset  with  the  scars  or  remains  of  pur- 
phsh  scaly  leaves.  The  root  is  usually  about  ^  to  ^  inch  thick  at  its 
upper  extremity,  but  it  soon  divides  into  two  or  three  spreading 
branches.  It  is  frequently  curved  and  contorted,  and  is 
longitudinally  and  sometimes,  especially  near  the  crown,  trans- 
versely wrinkled.  Very  frequently,  but  not  always,  it  exhibits 
a  prominent  keel  resembling  a  contracted  sinew  and  following  a 
gently  spiral  course  ;  this  keel 
may  generally  be  found  on 
the  concave  surface  of  the 
curves  of  the  tap-root,  and 
often  extends  a  considerable 
distance. 

The  root  breaks  with  a 
short  fracture,  the  fractured 
sm'face  exhibiting  a  whitish 
wood  and  yellowish  trans- 
lucent bark.  The  former  fre- 
quently presents  an  abnormal 
appearance.  Instead  of  a 
complete  circle  of  wood  a 
wedge-shaped  portion,  or 
sometimes  two,  of  varying 
extent,  is  replaced  by  paren- 
chymatous tissue,  and  the  wood  therefore  appears  to  have  had 
a  segment  cut  out  of  it.  This  appearance  varies  in  different 
parts  of  the  same  root,  the  segment  that  is  missing  being 
sometimes  narrow  and  wedge-shaped  or  occasionally  increasing 
to  nearly  a  semicircle,  thus  reducing  the  wood  to  one-half  its 
normal  amount.  If  a  keeled  root  is  soaked  in  water  and  the 
bark  stripped  from  it,  the  wood  will  be  seen  to  have  trans- 
verse cracks  or  a  longitudinal  fissure  on  the  convex  surface,  the 
latter  usually  extending  for  some  distance  and  widening  from  a 
narrow  crack  into  a  broad  fissure.  These  cracks  and  fissures 
are  filled  with  easily  removable  parenchymatous  tissue. 

The  concave  sides  of  the  curved  roots  bear  the  keels,  and 


1 

Fig.  159. — Senega  root.  1  and  2,  roots, 
showing  the  keel ;  3,  transverse  sec- 
tion.   Natural  size.  (Vogl.) 
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these  are  seen. in  the  transverse  sections  to  be  due  to  a  largely 
developed  bast ;  the  keels  do  not  arise  from  any  abnormal 
development  of  the  wood. 

The  root  has  a  distinct  odour,  recalling  wintergreen  •  the 
taste  ]s  at  first  somewhat  sweet,  but  soon  becomes  sour'  and 
acrid.  The  powdered  root  is  very  irritating  to  the  throat  and 
nostrils  when  inhaled,  and  imparts  to  water  the  property  of 
frothing. 

The  student  should  observe 

(a)  The  prominent  keel, 

(b)  The  irregular  wood  in  transverse  sections, 

and  should  strip  the  bark  from  the  root  and  examine  the  wood. 


Fia.  160. — Senega  root.  A,  transverse  section  of  normally  developed  root; 
B,  C,  D,  of  abnormally  developed  roots,  a,  bark  ;  b,  wood  ;  f,  bast. 
Magnified.  (Berg.) 

Constituents. — Senega  root  contains  as  principal  consti- 
tuents senegin  and  poly g alio  acid.  These  substances  are  both 
glucosides,  and  resemble,  but  are  not  identical  with,  sapotoxin 
and  quillajic  acid,  constituents  of  quillaia  bark,  their  action 
being  qualitatively  the  same,  but  quantitatively  different  (Atlass, 
1890).  Polygalic  acid  is  sternutatory,  and  imparts  to  water 
the  property  of  frothing.  Senegin  is  decidedly  toxic.  Both  these 
bodies  require,  however,  further  investigation. 

The  drug  contains  a  small  percentage  of  methyl  salicylate 
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(oil  of  wintergreen),  to  which  the  characteristic  odour  is  due. 
Fixed  oil  is  also  present,  but  there  is  no  starch  in  the  drug. 

Uses. — Senega  is  used  as  a  stimulant  expectorant  in  Ijron- 
chitis. 

Varieties. — Northern  senega,  which  is  collected  in  the 
north-western  States,  does  not  reach  the  European  market  to 
any  appreciable  extent.  It  is  considerably  larger  than  the 
usual  variety  (western  senega),  and  darker  in  colour  ;  it  is  less 
contorted  and  shows  the  keel  less  distinctly,  but  it  has  a  very 
acrid  taste,  and  is  undoubtedly  a  good  senega.  It  is  said  to  be 
derived  from  Polygala  Senega,  var.  latifolia. 

White  senega,  from  Polygala  alba,  Nuttall,  is  collected  to 
some  extent  in  the  southern  States.  The  root  is  more  slender 
than  western  senega,  has  descending  branches  rather  than 
spreading,  and  is  lighter  in  colour.  It  has  no  keel  and  a  normal 
wood.  The  taste  is  much  less  acrid  than  that  of  western  senega, 
and  it  is  presumably  less  active. 

Other  roots  occasionally  find  their  way  into  parcels  of 
senega,  frequently  as  a  result  of  careless  collection ;  the 
characters  given  sufficiently  distinguish  the  genuine  drug  ;  to 
enumerate  all  the  accidental  or  occasional  admixtures  would 
serve  no  useful  purpose. 

RHATANY  ROOT 

(Radix  Kramerise) 

Source  &c. — Two  varieties  of  rhatany  root,  commercially 
distinguished  as  Para  rhatany  and  Peruvian  rhatany^  are  official ; 
they  are  derived  from  two  distinct  species  of  Krameria  belong- 
ing to  the  natural  order  Polygalece. 

1.  Peruvian  rhatany  is  the  root  of  K.  triandra,  Ruiz  and 
Pavon,  which  grows  on  the  momitain  slopes  of  Peru  and 
Bolivia. 

2.  Para  rliatany  is  presumably  obtained  from  K.  argentea, 
Mart.,  a  shrubby  plant  growing  in  Brazil. 

Rhatany  root  has  apparently  been  used  for  many  years  by 
the  Peruvians  for  cleaning  and  preserving  the  teeth.  The 
Spaniards  became  acquainted  with  it  in  Lima  and  introduced 
it  into  Europe. 


328 


BOOTS 


Description.— 1.  The  root  of  Peruvian  rhatany  is  large 
and  knotty  at  its  upper  extremity,  but  divides  near  the  crown 
into  several  long  stout  branches,  from  which  again  smaller 
branches  proceed.  The  larger  pieces  have  a  dark  reddish-brown 


13 

Fig.  161. — Peruvian  Rhatany  root.   A,  portion  of  an  older  root,  showing  scaly 
cork  ;  natural  size.    B,  portion  of  a  younger  root,  natural  size. 

colour  and  a  rugged  scaly  bark  ;  the  smaller  are  usually  rather 
brighter  and  smoother,  not  exhibiting  any  conspicuous  trans- 
verse fissures.  The  bark,  which  can  easily  be  separated  from 
the  smaller  roots,  is  rather  fibrous,  but  the  wood  breaks  with 
a  splintery  fracture.  The  transverse  section  exhibits  a  pale 
reddish  or  yellowish  wood  and  a  comparatively  narrow  reddish- 
brown  bark  occupying  about  one-fourth  of  the  radius  of  a  root 
of  medium  size.  The  wood  is  dense,  and  marked  with  numerous 
narrow  medullary  rays  and  minute  vessels.  The  drug  is  quite 
odourless ;  the  bark  has  a  strongly  astringent  taste,  but  the 
wood  is  practically  tasteless. 


Fig.  162. — Para  Rhatany.    Natural  size. 


2.  Pard  rhatany  is  usually  imported  in  long,  nearly  straight, 
cyHndrical  pieces,  not  often  exceeding  ^  inch  in  thickness. 
They  are  well  characterised  by  their  dark  purplish-brown 
colour,  and  by  the  presence  of  deep  transverse  cracks  at  more 
or  less  regular  intervals  in  the  bark,  which  in  this  variety  is 
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never  rough  or  scaly  although  transversely  fissured  and  longi- 
tudinally wrinkled.  The  transverse  section  shows  a  reddish 
wood  and  a  dark  reddish-hrown  bark,  which,  in  this  case, 
occupies  about  one-hall'  the  radius  of  a  root  of  medium  size.  In 
respect  to  odour  and  taste  Para  rhatany  resembles  Peruvian. 

The  student  should  carefully  compare  these  two  roots,  and 
observe  in  Peruvian  rhatany 

(a)  The  recldish-hrovm  hark,  which  is  scaly  in  large  pieces, 

smoother  in  the  smaller,  and  free  from  dee})  trans- 
verse cracks, 

(b)  The  proportion  of  hark  to  wood  as  exhibited  in  the 

transverse  section  ; 

in  Para  rhatany 

(a)  The  dark  purplish-hroion  colour  of  the  hark,  which  is 

not  scaly,  but  exhibits  deep  transverse  cracks, 

(b)  The  p)roportion  of  bark  to  loood  in  the  transverse 

section,  wdiich  is  greater  than  in  Peruvian  rhatany. 

Large  pieces  of  Indian  sarsaparilla  occasionally  bear  a 
considerable  resemblance  to  small  pieces  of  Para  rhatany,  both 
in  colour  and  in  the  presence  of  transverse  cracks.  They  may 
be  distinguished  b}'^  their  agreeable  odour  and  by  the  difference 
in  the  transverse  section. 

Constituents.  — The  principal  constituent  of  rhatany  root 
is  the  tannin  (krameria-tannic  acid)  that  it  contains.  The 
proportion  in  which  this  substance  is  present  has  not  been 
satisfactorily  determined,  but  it  has  been  stated  to  be  8*4  per 
cent,  in  the  Peruvian  root.  The  Para  variety  contains  about 
the  same  quantity,  one  assay  of  the  root  showing  rather  more, 
and  another  rather  less  tannin  than  the  Peruvian.  These 
analyses  are,  however,  of  comparatively  little  value,  since 
the  proportion  of  bark,  in  which  alone  the  tannin  resides,  varies 
in  different  roots  of  each  variety.  The  Peruvian  root  appears 
to  contain  a  much  larger  amount  of  substances  soluble  in 
absolute  alcohol  than  the  Para  root  does  (23-0  per  cent,  against 
12-6  in  the  Para — Dunwody,  1890),  and  certainly  yields  a 
tincture  possessing  different  properties,  that  from  the  Peruvian 
giving  a  cloudy  and  that  from  the  Para  a  clear  mixture  with 
water.  Notwithstanding  this  difference,  the  Pharmacopoeia 
retains  both,  since  the  supply  of  each  is  subject  to  considerable 
irregularity. 
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The  root  contains  in  addition  a  dark  red  phlobaphene, 
krameria-red,  produced  by  decomposition  of  the  tannin. 

Uses. — Ehatany  root  is  employed  solely  as  an  astringent. 

Varieties. — Several  other  species  of  Krameria  are  known  to 
yield  astringent  roots,  but  none  are  of  commercial  importance. 


MARSHMALLOW  ROOT 

(Radix  Althsese) 

Source  &C. — The  marshmallow,  Althcea  officinalis,  Linn. 
(N.O.  MalvacecD),  is  not  uncommon  in  moist  or  marshy  places 
in  southern  England,  and  is  widely  distributed  in  similar 
situations  in  central  and  southern  Europe.  Our  supplies  are 
derived  from  plants  cultivated  in  Germany,  France,  and 
Belgium. 

The  roots  are  collected  in  the  autumn  from  plants  about 
two  years  old,  trimmed,  and  deprived  of  their  cork  by  scraping ; 
they  are  then  dried.  Sometimes  the  root  is  also  split  longitu- 
dinally, or  cut  into  transverse  sections. 

Description. — After  being  trimmed,  scraped,  and  dried,  the 
roots  as  met  with  in  commerce  are  generally  in  straight, 
tapering,  whitish  pieces  about  6  or  8  inches  in  length,  and 

attaining  i  inch  or  more  in  diameter 
at  their  upper  extremity.  They  are 
usually  obscurely  quadrangular  or 
rounded,  with  a  few  broad  and  deep 
longitudinal  furrows.  The  surface 
is  softly  fibrous  from  the  presence  of 
bast  fibres  that  have  been  liberated 
by  the  scraping,  and  bears  brownish 
scars  of  lateral  roots.  The  bark, 
which  can  readily  be  removed  in  long 
strips,  is  tough  and  fibrous,  but  the 
wood  breaks  with  a  short  granular 
fracture ;  internally  the  root  is  whitish 
and  starchy.  It  can  easily  be  cut,  and  the  smoothed  transverse 
section  exhibits  a  bark  of  moderate  thickness,  separated  by  a 
yellow  sinuate  cambium  line  from  the  wood.  Both  bark  and 
wood  possess  a  radiate  structure  that  is  more  distinct  when  the 


Fig.  163. — Marshmallow  root. 
Transverse  section.  Mag- 
nified. (Moeller.) 
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surface  of  the  smoothed  section  is  moistened  ;  numerous  cells 
containing  a  translucent  mucilage  then  become  also  visible. 

The  drug  has  a  faint  but  characteristic  odour,  and  a  mawkish, 
mucilaginous  taste. 

The  student  should  observe 

(a)  The  fibrous  hark, 

(h)  The  yellow  camhiwm  line, 

{c)  The  radiate  structure  of  the  wood, 
(d)  The  presence  of  mucilage  ; 

and  should  compare  the  root  with 

(i)  Belladonna  root,  which  closely  resembles  unpeeled 

marshmallow  root,  but  may  be  distinguished  by  the 
non-fibrous  nature  of  the  bark,  by  the  absence  of 
mucilage,  and  by  the  scarcely  radiate  structure  of 
the  wood, 

(ii)  Liquorice  root,  the  transverse  section  of  which  is 
j^ellow,  and  the  taste  sweet. 

Constituents. — The  principal  constituent  is  mucilage,  of 
which  the  root  is  said  to  contain  as  much  as  25  to  35  per  cent., 
but  these  figures  require  confirmation.  The  drug  contains  also 
an  abundance  of  starch. 

Uses. — Marshmallow  root  is  used  as  an  emollient  and 
demulcent. 

LIQUORICE  ROOT 
(Radix  G-lycyrrhizae) 

Source  &c. — The  liquorice  plant,  Gkjcijrrhiza  glabra.  Linn. 
(N.O.  LeguminoscB),  is  widely  distributed  over  southern  Europe, 
extending  to  central  Asia  ;  it  is  cultivated  to  a  limited  extent 
in  England  (Yorkshire),  our  supplies  of  the  official  drug  and 
the  extract  prepared  from  the  fresh  root  being  derived  chiefly 
from  Spain  and  Italy. 

The  plant  produces  a  tall,  erect,  herbaceous  stem,  and  a 
stout  perennial  root,  dividing,  a  few  inches  below  the  surface,  into 
several  long,  straight,  descending  branches.  Near  the  surface 
it  also  throws  out  long  horizontal  runners  provided  with  scaly 
cataphyllary  leaves  and  buds  which  in  the  second  year  may 
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develop  into  aerial  stems.  In  England  the  plant  is  dug  up  in 
the  late  autumn,  and  either  sold  in  the  fresh  state  or  cut  trans- 
versely and  dried.  The  drug  consists  therefore  of  both  runners 
and  roots,  the  former  constituting  the  major  part. 

Spain  and  the  south  of  France  furnish  considerable  quantities 
of  carefully  di-ied  liquorice  root ;  in  the  former  country  the 
plant  is  cultivated  in  the  northern  provinces  of  Murcia,  Aragon, 
and  Toledo.  In  southern  Italy  large  quantities  of  liquorice 
root  are  grown,  but  it  is  chiefly  converted  into  extract,  com- 
paratively little  of  the  root  being  exported. 

Description. — Spanish  liquorice  is  exported  in  large  bundles 
of  straight  cylindrical  pieces  of  considerable  length.    They  have 

a  rather  dark  reddish-brown  colour, 
and  are  usually  longitudinally 
wrinkled.  On  the  surface  they 
also  bear  small  scars  of  roots, 
and,  on  the  majority  of  pieces  (the 
runners),  here  and  there  minute 
dark  buds  may  be  seen. 

The  drug  breaks  with  a  fracture 
that  is  fibrous  in  the  bark,  splintery 
in  the  wood  ;  the  fractured  surface 
exhibits,  when  smoothed,  a  yellow 
wood  surrounded  by  a  moderately 
thick  yellowish-grey  bark,  the 
pieces  of  runner  being  distin- 
guished by  the  presence  of  a  small 
pith.  Under  the  lens  the  wood  is 
seen  to  consist  of  very  numerous  medullary  rays,  between  which 
are  very  narrow,  porous  wedges  of  vascular  tissue  ;  opposite  to 
these  in  the  bark  are  radial  rows  of  dark  points  (groups  of  bast 
fibres) . 

The  drug  has  a  characteristic  but  not  powerful  odour,  and 
a  very  sweet  taste  without  perceptible  bitterness  or  acridity. 
The  student  should  observe 

(a)  The  yelloio  colour  of  the  section,  and  fibrous  hark, 

(b)  The  minute  buds  and  pith  in  most  of  the  pieces, 

(c)  The  characteristic  sweet  taste,  free  from  acridity  ; 

and  should  carefully  compare  this  (the  Spanish)  variety  with  the 
Russian,  which  is  not  official. 


Fio.  164. — Spanish  Liquorice  root. 
Transverse  section  of  rhizome 
(runner).  a,  bark ;  &,  wood  ; 
c,  pith.  Magnified  3  diam. 
(Berg.) 
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Constituents.— The  principal  constituent  of  liquorice  root 
is  the  sweet  principle,  glycijrrUzin  (glycyrrhizic  acid),  which 
has  been  obtained  in  the  form  of  a  brown  horny  mass,  ahnost 
insohible  in  water,  alcohol,  and  ether.  It  possesses  the  pro- 
perties of  an  acid,  and  combines  with  alkalies  to  form  crystal- 
lisable  soluble  salts,  which  have  an  intensely  sweet  taste  ;  it  is 
said  to  exist  in  the  root  in  combination  with  ammonia  and 
calcium.  The  (Kussian)  root  is  said  to  contain  as  much  as 
7-5  per  cent,  of  glycyrrhizin. 

Glycyrrhizin,  or  at  least  a  substance  closely  resembling  it, 
has  been  isolated  from  other  plants  besides  liquorice,  as,  for 
instance,  the  rhizome  of  Polypodium  vulgare,  Linn.,  the  leaves 
of  Myrrhis  odorata,  Scop.,  the  bark  of  Lucuma  glycyjjhlcea, 
Mart.,  &c.,  and  appears  therefore  to  be  somewhat  widely  dis- 
tributed. 

Varieties  and  Substitutes.— Very  large  quantities  of  liquorice 
root  are  collected  in  southern  Eussia,  where  the  plant  grows 
wild  on  the  banks  of  the  Volga  and  other  rivers,  needing  no 
cultivation.  The  plant  that  yields  this  root  is  G.  glandulifera, 
W.  &  K.  Instead  of  producing  numerous  runners  this  plant  forms 
a  large  rootstock,  from  which  long 
perennial  roots  are  given  off.  These 
are  usually  freed  from  the  purplish- 
brown  cork  by  scraping. 

Nearly  all  the  Eussian  liquorice 
root  that  reaches  this  country  has 
been  peeled,  and  presents  therefore 
a  smooth  yellow  exterior,  to  which 
loose  fibres  are  attached,  the  larger 
pieces  being  often  longitudinally 
split.  It  attains  a  larger  size  than 
the  Spanish,  the  crown  of  the  root, 
which  shows  the  remains  of  several 
stems,  being  occasionally  as  much 
as  4  inches  in  diameter.  The  tex- 
ture is  commonly  looser  and  more  fibrous  than  that  of  the 
Spanish  drug,  and  the  taste,  although  sweet,  is  accompanied  hj 
a  more  or  less  perceptible  but  not  strong  bitterness  or  acridity. 

Unpeeled  Eussian  liquorice  shows  a  close  resemblance  to 
the  Spanish.  It  consists,  however,  chiefly  of  roots  (instead  of 
runners)  which  are  destitute  of  pith  and  exhibit  no  traces  of 


mm 


Fig.  165. — Eussian  Liquorice  root. 
Transverse  section,  b,  wood ; 
c,  pith. 
(Berg.) 


Magnified  diam. 
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buds  ;  their  colour  is  purplish  rather  than  brown,  and  the  cork 
is  often  scaly.  No  distinctive  constituent  has  been  isolated 
from  the  Eussian  root,  nor  is  it  known  to  what  the  slight 
bitterness  is  due.  It  is  not  official,  the  Pharmacopoeia  admit- 
ting only  the  peeled  roots  or  runners  of  G.  glabra. 

Stick  Liquorice. — The  manufacture  of  stick  or  block 
liquorice  is  carried  on  chiefly  in  southern  Italy.  The  runners 
and  roots  of  both  wild  and  cultivated  plants  are  collected, 
crushed,  boiled  with  water,  and  pressed.  The  decoction  thus 
obtained  is  allowed  to  clear  by  standing,  and  is  then  run  off 
into  large  pans,  where  it  is  concentrated  by  boiling  until  it  has 
acquired  a  suitable  consistence,  when  it  is  formed  into  blocks  or 
sticks,  which  are  stamped  with  the  name  of  the  manufacturer 
(e.g.  Solazzi),  and  dried. 

Stick  liquorice  contains  about  17  per  cent,  of  water  and 
about  60  or  70  per  cent,  of  substances  soluble  in  water,  the 
brown,  slimy  residue  that  is  left  consisting  principally  of  more 
or  less  altered  starch,  together  with  inorganic  matter  and  a 
little  glycyrrhizin  which  can  be  removed  by  treatment  with 
dilute  ammonia. 

BRYONY  ROOT 
(Radix  Bryonise) 

Source  &C. — The  common  bryonj^  Bryonia  dioica,  Jacq. 
(N.O.  Cucurlitacece) ,  is  a  climbing  and  trailing  plant,  with  rough, 
hairy  leaves,  common  in  hedges  and  thickets  in  southern 
England.  It  must  not  be  confounded  with  the  so-called  black 
bryony,  which  is  the  common  Tamus,  a  very  different  plant 
with  entire  shining  leaves. 

The  root  is  collected  in  the  autumn  and  used  in  the  fresh 
state.  It  was  well  known  to,  and  much  used  by,  the  Greeks 
and  Romans,  but  is  now  seldom  employed. 

Description.— The  plant  produces  in  the  spring  aerial  stems 
attaining  a  great  length  and  springing  from  a  large  tuberous 
rhizome  which  is  continuous  with  a  thick  fleshy  root.  This 
subterranean  part  of  the  plant  is  often  of  very  considerable  size 
and  weight,  measuring  occasionally  at  the  upper  extremity  4 
inches  in  diameter,  and  reaching  a  length  of  2  feet,  the 
whole  weighing  several  pounds.  It  tapers  more  or  less 
gradually  towards  the  tip,  and  is  usually  simple,  though  some- 
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times  it  divides  into  two  nearly  equal  descending  branches. 
When  fresh  it  is  of  a  dirty  yellow  colour  externally,  and 
marked  at  close  intervals  with  prominent  transverse  corky 
ridges  often  extending  half  round  the  root.  Internally  the 
root  is  whitish  and  fleshy,  exuding  when  cut  a  juice  that  is 
milky  from  the  presence  of  numerous  minute  starch  grains. 
The  transverse  section  exhibits  a  fine  line  separating  a  narrow 
bark  from  a  large  fleshy  wood ;  the  latter  contains,  more  or 
less  uniformly  distributed  over  it,  small  groups  of  vessels, 
radially  arranged  and  extending  from  the  centre  to  the  bark. 

The  fresh  root  has  an  unpleasant  odour  and  a  nauseously 
bitter  and  acrid  taste. 

The  student  should  observe 

(a)  The  large  size  and  gradually  tapering  shape, 

(b)  The  transverse  corky  ridges, 

(c)  The  nauseously  hitter  taste, 

and  should  compare  small  specimens  with  horseradish  root, 
which  is  cylindrical  and  smooth,  and  has  a  pungent  taste. 

Constituents. — Bryony  root  contains  a  white,  amorphous, 
very  bitter  glucoside  bryonin,  and  a  resinous  substance 
hryoresin.  The  autumnal  root  contains,  further,  large  quantities 
of  starch,  the  grains  of  which  are  exceedingly  small  and  impart 
a  milky  appearance  to  the  juice  that  exudes  from  a  freshly  cut 
surface. 

Uses. — The  root  when  taken  internally  in  full  doses  acts  as 
a  hydragogue  cathartic  ;  applied  to  the  skin  it  is  irritant  and 
may  cause  vesication.  It  has  been  recommended  for  pleurisy, 
whooping  cough,  and  bronchitis,  and  has  been  given  as  a 
hydragogue  cathartic. 

Varieties. — Bryonia  alba.  Linn.,  a  continental  species,  is 
distinguished  by  its  monoecious  flowers  and  black  berries,  the 
common  bryony  having  dioecious  flowers  and  scarlet  berries. 
It  produces  a  similar  root  containing  probably  the  same  con- 
stituents. 

IPECACUANHA  ROOT 
(Radix  Ipecacuanlise) 

Source  &c. — Ipecacuanha  root  is  obtained  from  Psychotria 
(Cephaelis)  Ipecacuanha,  Stokes   (N.O.  Ruhiacea:),  a  small 
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plant  about  a  foot  in  height  with  a  stem  that  is  at  first  prostrate 
or  ascending  and  afterwards  becomes  erect.  It  is  found  in 
most  parts  of  Brazil,  but  especially  in  the  province  of  Matto 
Grrosso,  m  the  mterior,  whence  much  of  the  drag  is  obtained 

Endeavours  have  not  been  wanting  to  cultivate  the  ipeca- 
cuanha plant  m  other  countries,  and  they  have  met  with  some 


A  B 

Fig.  166. — A,  Brazilian  Ipecacuanha  (P.  Ipecacuanha)  cultivated  in  India. 
B,  Carthagena  Ipecacuanha.    Large  specimens.    Natural  size. 


success.  From  Johore  (near  Singapore)  ipecacuanha  root  of 
unusually  fine  appearance  and  rich  in  alkaloid  has  been 
imported,  but  up  to  the  present  not  in  sufficient  quantity  to 
render  it  commercially  important.  In  Java  the  cultivation 
has  not  been  successful. 

From  the  slender,  prostrate  stem  fibrous  roots  are  given  off 
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at  intervals  ;  some  of  them  in  the  course  of  their  growth 
develop  an  ahnormally  thick  bark  in  which  abundance  of 
starch  is  deposited,  whilst  the  wood  remains  comparatively 
small.  These  thickened  roots  should  constitute  the  commercial 
drug ;  they  are  collected  by  raising  the  plant,  which  usually 
forms  clumps,  from  the  earth,  removing  the  roots,  drying  them, 
and  finally  breaking  them  into  fragments  and  sifting  them  from 
adherent  sand  and  earth.  Very  frequently  much  of  the  prostrate 
or  ascending  stem  finds  its  way  into  the  drug. 

Ipecacuanha  appears  to  have  long  been  used  in  Brazil  for 
dysentery  ;  it  was  introduced  into  Europe  about  1672. 

Description. — The  official  ipecacuanha  root,  which  is  distin- 
guished as  Brazilian  or  Eio  ipecacuanha,  is  slender  and  rather 
tortuous,  seldom  exceeding,  in  the  commercial  drug,  6  inches 
in  length  or  a  quarter  of  an  inch  in  thickness.  The  colour 
varies  from  dark  brick-red  to  dark-brown,  the  former  being  due, 
partly  at  least,  to  adhering  particles  of  earth.  Very  charac- 
teristic of  the  root  is  the  annulated  appearance  that  it  presents, 
the  bark  of  typical  pieces  being  constricted  at  short  intervals 
so  as  to  resemble  a  number  of  discs  somewhat  irregularly  strung 
together ;  the  constrictions 
are  sometimes  quite  shallow, 
but  sometimes  they  penetrate 
nearly  to  the  wood.  These 
annulations  seldom,  however, 
take  the  form  of  distinct, 
rather  distant,  narrow,  raised 
ridges.  (Compare  Carthagena 
ipecacuanha.) 

The  root  is  hard  and 
breaks  with  a  very  short 
fracture.  The  transverse  sec- 
tion exhibits  a  thick,  dark 
grey  bark  which  is  usually 
horny,  but  sometimes  starchy, 
and  a  small  wood  in  which  no  distinct  pores  or  pith  can  be 
discerned  when  examined  with  a  lens.  The  bark,  when  exa- 
mined under  the  microscope,  is  found  to  contain  abundance  of 
starch  grains  that  are  mostly  compound  and,  in  addition,  acicu- 
lar  crystals  of  calcium  oxalate ;  the  wood  is  free  from  vessels. 
These  characters  are  useful  in  distinguishing  ipecacuanha  from 
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Fig.  167.  — True  Ipecacuanha  (Psychotria 
Ijjecaciianha).  Transverse  section, 
showing  dense  wood.  Magnified. 
(Planchon  and  Collin.) 
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certain  substitutes  that  appear  from  time  to  time,  and  are 
referred  to  below. 

The  drug  has  a  slight  odour  which  to  many  persons  is 
particularly  unpleasant ;  the  taste  is  slightly  bitter. 

The  student  should  particularly  observe 

(a)  The  closely  approximated  disc-like  annulations, 
{h)  The  tliick,  starchy  bark, 
(c)  The  small,  dense  wood  ; 

and  should  compare  this  variety  (Eio  or  Brazilian)  with  that 
known  as  '  Carthagena,'  which  is  usually  rather  thicker,  and  in 
which  the  annulations  assume  the  form  of  distinct,  somewhat 
distant,  narrow,  raised  ridges. 

Constituents. — Ipecacuanha  root  contains  three  alkaloids, 
two  of  which,  emetine  and  cephaeline,  have  been  more  closely 
examined,  whilst  the  third,  which  occurs  in  much  smaller  quan- 
tity, awaits  further  investigation.  These  alkaloids  exist  in  good 
root  to  the  extent  of  from  2  to  3  per  cent. 

Emetine,  which  is  colourless  and  amorphous,  but  yields 
crystalline  salts,  constitutes  about  72  per  cent,  of  this  total 
alkaloid,  whilst  cephaehne,  which  is  crystalline,  amounts  to 
about  26  per  cent.,  the  remainder  being  the  third  alkaloid 
(Paul  and  Cownley,  1896).  Emetine  is  superior  to  cephaeline 
as  an  expectorant,  but  cephaeline  has  more  powerful  emetic 
properties  (Wild).  The  therapeutic  effect  of  the  root  will 
therefore  be  influenced  by  the  relative  proportion  in  which 
these  alkaloids  are  present. 

Ipecacuanha  contains,  further,  an  amorphous  organic  acid, 
ipecacuanhic  acid,  of  which  little  is  known,  calcium  oxalate  in 
acicular  crystals  (raphides),  and  abundance  of  starch  in  small 
compound  grains. 

Varieties  and  Substitutes. — Carthagena  Ipecacuanha. — 
For  some  years  past  large  quantities  of  ipecacuanha  root  have 
been  regularly  imported  from  New  Granada.  This  variety, 
which  is  known  as  Carthagena  or  New  Granada  ipecacuanha,  is 
distinguished  from  the  Brazilian  drug  by  being  usually  of 
larger  size  and  by  the  annulations  which  in  this  case  assume 
the  form  of  narrow,  distinct,  transverse,  raised  ridges  arranged  at 
a  little  distance  from  one  another,  and  the  root  does  not  there- 
fore assume  the  appearance  of  a  number  of  discs  strung  to- 
gether.    The  starch  grains  are  also  rather  larger  than  those 
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of  Brazilian  ipecacuanha.  The  drug  has  been  attributed  to 
Psychotna  acu7nmata,Benth.,hut  definite  evidence  on  this  point 
has  not  yet  been  adduced.  Carthagena  ipecacuanha  contains  the 
same  constituents  as  Brazihan,  but  in  rather  smaller  proportion. 
The  chief  difference  in  this  respect  lies  in  the  proportion  m 
which  each  of  the  alkaloids  emetine  and  cephaeline  is  present 
rather  than  in  the  amount  of  total  alkaloid  contained  in  the 
root.  In  Carthagena  ipecacuanha  the  emetine  amounts  to  only 
40  per  cent,  of  the  total  alkaloid,  whilst  the  cephaeline  reaches 
as  much  as  57  per  cent. ;  in  other  words,  it  contains  twice  as 
much  of  the  latter  alkaloid  as  the  Brazilian  root,  and  its 
physiological  action  is  therefore  much  more  emetic  and  less 
expectorant.  For  this  reason  the  Carthagena  variety  has  been 
excluded  from  the  Pharmacopoeia  ;  but  although  in  the  majority 
of  cases  the  identification  of  each  variety  is  possible,  it  is  not 
difiicult  to  find  small  roots  that  are  practically  indistinguishable. 

Ipecacuanha  Stem.— Mnch  of  theBrazihan  drug  is  imported 
mixed  with  the  stems  of  the  plant.  These  are  slender  and 
longitudinally  striated,  exhibiting  no  annulations.  The  trans- 
verse section  shows  a  thin  bark  surrounding  a  ring  of  wood 
within  which  is  a  distinct  pith.  They  contain  less  alkaloid 
than  the  root,  various  assays  yielding  from  0-97  to  1"8  per  cent. ; 
they  should  therefore  be  excluded  from  the  drug. 

East  Indian  Ipecacuanha. — Under  this  name  the  rhizome 
of  a  small  monocotyledonous  plant,  probably  Cryptocoryne 
spiralis,  Fisch.  (N.O.  Aroide^e),  hsis  been  imported  from  the  south 
of  India.  It  occurs  in  short,  nearly  cylindrical  pieces,  ^  to  2 
inches  long,  often  tapering  at  one  end  and  there  bearing  the 
remains  of  leaves  ;  they  are  slightly  enlarged  and  constricted  at 
regular  intervals,  which  gives  them  an  annulated  appearance 
somewhat  resembling  ipecacuanha,  and  are  marked  with 
encircling  leaf  scars.  The  transverse  section  exhibits  a  typically 
monocotyledonous  structure,  and  distinguishes  this  drug  at  once 
from  genuine  ipecacuanha  ;  for  instead  of  the  central  column  of 
dense  wood  there  is  a  parenchymatous  stele,  through  which 
scattered  bundles  run,  surrounded  by  a  white  starchy  bark. 
This  substitute  for  ipecacuanha  contains  no  emetine  or 
cephaeline. 

Undulated  Ipecacuanha,  derived  from  Richardsonia  scahra, 
St.-Hil.  (N.O.  BubiacecD,  Brazil),  occurs  in  tortuous  pieces, 
the  upper  part  being  cylindrical  and  bearing  at  the  crown  the 
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remains  of  numerous  very  slender  aerial  stems.    On  one  side 

of  the  root  the  bark  is  occasionally 
fissured  nearly  to  the  wood,  and  this 
gives  the  drug  a  somewhat  annulated 
appearance,  which,  however,  is  quite 
different  from  the  regular  annula- 
tions  of  Brazilian  ipecacuanha.  The 


B 

Fig.  168. — Undulated  Ipecacuanha  (Ricliardsonia  sp.).  A,  root,  natural 
size.  B,  transverse  section,  magnified,  showing  porous  wood.  (Planchou 
and  Collin.) 

transverse  section  exhibits  a  porous  wood,  and  a  thicjj,  starchy 
bark  that  often  possesses  a  violet  colour. 

Lesser  Striated  Ipe- 
cacuanha.— This  drug, 
which  is  occasionally 
found  on  the  market,  is 


A 


Fio.  169.— Lesser  Striated  Ipecacuanha  (Eic/iarrfsonm  s^).).  A,  root,  natural 
size,  cut  transversely  to  show  the  dark  bark.  B,  transverse  section, 
magnified,  showing  the  porous  wood.    (Planchon  and  Colhn.) 
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apparently  derived  from  a  species  of  Bichardsonia,  as  it  pos- 
sesses a  starchy,  violet  (often  dark  violet)  bark  and  porous 
wood,  but  is  distinguished  from  the  foregoing  by  its  darker 
colour  and  stouter  aerial  stems. 

Greater  Striated  Ipecacuanha  is  the  root  of  Psijcliotria 
einetica,  Linn.  It  is  about  the  size  of  Carthagena  ipecacuanha 
and  closely  resembles  the  foregoing,  being  irregularly  constricted, 
dark  in  colour,  and  exhibiting  in  transverse  section  a  dark,  violet- 
coloured  bark  ;  it  may  be  distinguished  by  its  dense  v^^ood,  and 
by  the  presence  of  sugar  in  the  bark,  starch  being  completely 
absent.  The  colour  of  the  bark  and  the  absence  of  starch  easily 
distinguish  this  root  from  either  Brazilian  or  (which  it  closely 
resembles  in  appearance)  Carthagena  ipecacuanha. 


Fig.  170.— Greater  Striated  Ipecacuanha  (Psychotria  cmdica).  A,  root, 
natural  size.  B,  transverse  section,  magnified,  showing  the  dense  wood. 
(Planchon  and  Collin.) 

White  Ipecacuanha  is  the  root  of  lonidium  Ipecacuanha, 
Vent.  (N.O.  Violacece,  Brazil).  It  is  greyish- white  or  yellowish 
in  colour,  to  ^  inch  thick,  and  frequently  branches.  The 
section  exhibits  a  large,  porous,  yellowish  wood  and  narrow, 
darker  bark. 

None  of  the  five  last  drugs,  all  of  which  reappear  from 
time  to  time  as  substitutes  for  the  genuine  drug,  contain  any 
emetine  or  cephaeline. 

The  following  test  for  emetine  is  useful  in  distinguishing 
roots  containing  that  alkaloid  from  numerous  substitutes  which 
do  not :— 0-5  gramme  of  the  finely  powdered  root  is  mixed  with 
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20  c.c.  of  strong  hydrochloric  acid  and  5  c.c.  of  water  ;  to  2  c.c.  of 
the  filtrate  O'Ol  gramme  of  potassium  chlorate  is  added  ;  if 
emetine  is  present  the  liquid  assumes  a  yellow  colour,  changing 
in  the  course  of  an  hour  to  red. 

Uses. — Ipecacuanha  is  largely  used  as  an  expectorant  and 
emetic  ;  it  also  possesses  diaphoretic  and  cholagogue  properties. 
One  of  its  most  important  uses  is  as  a  remedy  for  dysentery, 
for  which  purpose  large  doses  are  given  (30  to  90  grains).  In 
such  cases  a  remarkable  tolerance  of  the  drug  is  often  readily 
established,  or  the  drug  deprived  of  its  alkaloids  (de-emetinised 
ipecacuanha)  is  administered. 


ELECAMPANE  ROOT 
(Radix  Inulse) 

Source  &C. — Elecampane,  Inula  Helenium,  Linn.  (N.O. 
Composite),  is  a  tall,  herbaceous  plant,  with  perennial  rhizome, 
distributed  over  temperate  Europe  and  Asia.  It  was  formerly 
much  cultivated  in  gardens  in  this  country,  and  is  found 
apparently  wild  in  some  parts  of  southern  England  and  Wales. 
For  medicinal  use  the  plant  is  cultivated  in  Holland,  Thuringia, 
and  Switzerland. 


Fig.  171.— Elecampane  root.    A,  longitudinally  cut ;  B,  entire,  with  portion 
of  the  rhizome  attached.    (Planchon  and  Collin.) 

The  plant  produces  a  short,  thick,  fleshy  rhizome  anddarge, 
fleshy  roots.  Both  rhizome  and  roots  are  collected  when  the 
plants  are  about  three  years  old  and  dried,  the  larger  being 
often  sliced  longitudinally. 

Description.— The  drug  consists  of  both  rhizome  and  roots. 
The  former  is  usually  cut  longitudinally,  and  occurs  in  thni, 
irregularly  rounded  slices  about  1^  or  2  inches  in  diameter. 
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The  roots  vary  much  in  size,  the  smaller  being  the  thickness  of 
a  pencil  or  even  less,  the  larger  sometimes  exceeding  an  inch  m 
diameter.  They  are  nearly  cylindrical  (if  entire),  tapering  very 
gradually  towards  the  tip,  but  are  seldom  quite  straight, 
usually  curling  irregularly  as  they  dry,  especially  if  they  have 
been  sliced. 

Both  rhizome  and  root  are  hard  and  horny,  or,  if  sHghtly 
moist,  tough,  and  are  of  a  dark  bro vanish-grey  colour  externally, 
whitish  or  pale-brownish  in- 
ternally. They  break  with 
a  short  fracture.  The  trans- 
verse section  is  more  or  less 
uniform  in  colour  and  ex- 
hibits a  number  of  shining, 
brown  oil-glands  scattered 
over  the  whole  of  the  surface, 
both  in  the  bark  and  in  the 
central  portion  (wood)  which 
is  separated  from  it  by  a  dark 
and  often  very  indistinct  cam- 
bium line.  In  the  wood  small, 
radially  elongated  groups  of 
vessels  occur,  but  are  difficult 
to  discern  with  a  lens.  The 
root  has  an  agreeable  aromatic  odour  and  an  aromatic,  slightly 
bitter  taste. 

The  student  should  observe 

(a)  The  horny  {not  starchy)  nature  of  the  drug, 

(b)  The  presence  of  oil-glands, 

(c)  The  absence  of  distinct  radiate  structure  in  the  2vood ; 
and  should  compare  the  root  with 

(i)  Belladonna  root,  which  has  no  oil-glands,  and  which 

should  possess  a  starchy  fracture, 

(ii)  Dandelion   root,  which  has  no  oil-glands,  a  small 

yellow  wood,  and  thick  ringed  bark, 

(iii)  Marshmallow  root,  which  has  no  oil-glands,  a  radiate 

structure,  and  a  fibrous,  easily  separated  bark, 

(iv)  Pellitory  root,  which  has  oil-glands,  but  is  distinguished 

by  its  yellow,  radiate  wood,  distinctive  odour  and 
taste. 


Fig.  172. — Elecampane  root.  Transverse 
section,  showing  the  distribution  of 
the  oil-glands.  Magnified.  (Planchon 
and  Collin.) 
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Constituents.— Elecampane  root  yields  by  distillation  about 
1  per  cent,  of  volatile  oil,  together  with  helenin,  alantolactone, 
and  alantol.  Helenin  and  alantolactone  are  colourless  crystal- 
line bodies  ;  alantol  is  a  colourless  liquid  with  an  odour  of 
peppermint.  Elecampane  root  contains  also  in  large  quantity, 
as  reserve  material,  inulin.  The  roots  gathered  in  the  autumn^ 
when  they  are  richest  in  inulin,  contain  as  much  as  45  per 
cent,  of  this  substance,  which  can  be  obtained  as  a  white 
crystalline  powder,  slightly  soluble  in  cold  water  but  easily 
soluble  in  hot  water  without  gelatinising.  It  may  be  distin- 
guished from  starch  by  these  characters  as  well  as  by  the 
cooled  decoction  not  assuming  a  blue  colour  with  iodine.  It 
takes  the  place  of  starch  as  reserve  material  in  many  plants 
belonging  to  the  order  Compositce  and  in  several  belonging  to 
Gampanulacece  &c. 


PELLITORY  ROOT 
(Radix  Pyrethri) 

Source  &C. — Pellitory  root  is  obtained  from  Anacyclus 
Pyrethrtcm,  DC.  (N.O.  Comjjositcc),  a  small  plant  with  per- 
ennial root  indigenous  to  Algeria.  In  habit  and  general 
appearance  the  plant  resembles  the  chamomile.  The  root  is 
collected  in  the  autumn  and  dried. 

Description. — Pellitory  root  is  usually  simple  and  un- 
branched ;  as  seen  in  the  commercial  drug  it  is  generally 
about  3  or  4  inches  in  length,  but  often  attains  5  or  6,  and  is 
about  ^  inch  thick.  It  is  nearly  cylindrical  in  shape,  tapering 
slightly  towards  the  tip,  and  often  as  well  towards  the  crown 
where  there  is  frequently  to  be  found  a  tuft  of  grey  hairs  on  the 
remains  of  leaves.  The  outer  surface  is  brown  and  deeply  and 
irregularly  wrinkled. 

The  root  is  tough  and  breaks  with  a  short  fracture.  The 
bark  is  closely  adherent  to  the  wood,  which  exliibits  a  pro- 
minently radiate  structure,  narrow  yellowish  wedges  of  vascular 
tissue  alternating  with  whitish  medullary  rays  of  equal  or  even 
greater  breadth.  In  the  latter,  as  well  as  in  the  bark,  yellow 
or  brown  oil-glands  are  scattered.  The  drug  when  cut  is  of 
a  horny,  not  starchy  or  fibrous  nature.    It  has  a  characteristic 
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though  not  strong  odour,  and,  when  chewed,  a  pungent  taste, 
exciting  a  copious  flow  of  saHva. 
The  student  should  observe 

(a)  The  distinctly  radiate  structure  of  the  wood, 

(b)  The  ivide  medullary  rays, 

(c)  The  presence  of  oil-glands ; 

and  should  compare  the  root  with 

(a)  Belladonna  root,  which  has  no  oil-glands  and  should  be 
starchy, 

{h)  Dandelion  root,  which  has  a  small 


B 


Fig.  173. — Pellitory  root.  A,  root,  natural  size.  B,  transverse  section, 
showing  radiate  structure  of  the  wood  and  the  distribution  of  the  oleo- 
resin  glands,  magnified.    (Planchon  and  Collin.) 

Constituents. — Pellitory  contains,  as  principal  constituent, 
an  alkaloid,  pyrethrine,  which  can  be  obtained  in  colourless 
acicular  crystals  insoluble  in  water  but  soluble  in  alcohol  and 
possessing  an  intensely  pungent  taste.  It  is  apparently  allied 
to  piperine,  which  it  resembles  in  some  of  its  properties. 

The  drug  contains  also  inulin  to  the  extent  of  about  50  per 
cent.,  and  traces  of  volatile  oil.  The  sialogogue  properties  are 
due  to  the  pyrethrine. 

Uses. — Pellitory  is  used  as  a  sialogogue  in  dryness  of  the 
throat  and  as  an  addition  to  dentifrices. 
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DANDELION  ROOT 
(Radix  Taraxaci) 

Source  &c.— The  common  dandelion,  Taraxacu7n  officinale, 
Wiggers  (N.O.  Composite),  is  widely  distributed  over  Europe, 
Asia,  and  North  America,  and  is  in  many  cultivated  districts  a 
troublesome  weed.  In  this  country  it  has  long  been  used  as  a 
domestic  medicine. 

Both  the  fresh  and  the  dried  roots  are  official,  the  former  for 
the  preparation  of  the  extract,  the  latter  for  the  fluid  extract. 

For  these  purposes  the  root  is  directed  to  be  gathered  in  the 
autumn,  when,  judging  from  analogy,  it  may  be  expected  to  be 
most  active.  This,  however,  has  been  denied,  the  assertion 
being  made  that  the  root  is  most  active  in  the  spring  or 
smximer.  A  method  for  the  quantitative  determination  of  the 
bitter  principle  not  being  at  present  known,  this  point  cannot 
be  definitely  settled,  but  roots  that  can  be  accurately  assayed, 
such  as  belladonna  &c.,  have  proved  to  be  most  rich  in  active 
constituent  in  the  autumn. 

The  root  collected  in  the  spring  or  summer  contains  much 
sugar,  which  is  more  objectionable  than  inulin,  so  that,  unless 
positive  evidence  can  be  adduced  to  the  contrary,  the  autumn 
must  be  regarded  as  the  proper  season  in  which  to  collect  dan- 
delion root. 

The  roots  are  collected  from  wild  plants,  washed,  and,  if 
necessary,  dried. 

Description. — Dandelion  root  consists  of  a  simple  straight 
root,  which,  towards  the  upper  part,  passes  imperceptibly  into 
an  erect  rhizome ;  the  latter  sometimes  remains  simple,  but 
often  divides  into  several  erect  branches.  It  attains  a  length 
of  a  foot  or  more,  and  a  thickness  varying  from  ^  to  1  inch. 
Whilst  fresh  it  is  yellowish-brown  externally,  whitish  and 
fleshy  within.  From  the  freshly  cut  surface,  as  indeed  from  all 
parts  of  the  plant,  an  abundance  of  a  very  bitter,  milky  juice 
exudes,  which  on  careful  examination  may  be  observed  to  rise 
from  concentric  rings  of  tissue.  In  the  centre  of  the  root  is 
a  small  yellow  wood. 

The  dried  root  has  a  dark  brown  colour  and  is  much 
shrivelled  and  wrinkled  longitudinally;  it  tapers  but  little 
below,  and  often  divides  in  the  upper  part  (rhizome)  into 
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several  erect  branches,  the  rhizome  being  distinguishable  from 
the  root  only  by  its  slightly  varying  structure.  These  branches 
(or  the  rhizome  itself)  are 
crowned  with  the  short  re- 
mains of  the  leaves  which  bear 
brownish  hairs  near  the  point 
of  insertion. 

It  breaks  when  dry  with 
a  short  fracture,  the  section 
exhibiting  a  very  small,  yellow, 
porous,  central  wood  surrounded 


Fig.  175. — Anastomosing  latici 
vessels  of  Dandelion  root 
nified  140  diam.  (Vogl.) 


ferous 
Mag- 


Fio.  174. — Dandelion  root.  Trans- 
verse section,  a,  bark  ;  b,  wood; 
w,  cambium.  Magnified  4  diam. 
(Berg.) 

by  an  abnormally  thick,  whit- 
ish bark  in  which  numerous 
brownish  concentric  rings  (of 
laticiferous  tissue)  are  visible. 
The  root,  which  is  rather  hygro- 
scopic, becomes  tough  when 
slightly  moist.  It  has  no  odour, 
but  a  bitter  taste,  which,  how- 
ever, is  often  not  nearly  so  pro- 
nounced as  it  is  in  the  milky  juice  that  exudes  from  the  fresh 
The  student  should  observe 

(a)  The  small  yellow  wood, 

(b)  The   thick,   whitish   bark   marked   with  distinct, 

darker,  concentric  rings, 

(c)  The  absence  of  starch  (see  below)  ; 

and  should  compare  the  root  with 

(i)  Fellitory  root,  which  has   oil-glands  and   a  large 

radiate  wood  with  conspicuous  medullary  rays, 

(ii)  Liquorice  root,  which  also  has  a  large  radiate  wood. 


root. 
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Constituents.— Dandelion  root  contains  a  small  quantity 
of  a  crystalline,  bitter  substance  taraxacin,  and  also  an  acrid 
principle,  neither  of  which,  however,  has  been  closely  exa- 
nimed.  The  former,  taraxacin,  appears  to  be  very  susceptible 
of  decomposition,  as  the  extract  prepared  from  the  fresh  root  is 
often  almost  devoid  of  bitterness. 

The  drug  also  contains  in  the  autumn  abundance  of  inulin, 
which  in  the  fresh  root  is  dissolved  in  the  cell  sap,  but  in  the 
dry  root  forms  amorphous,  transparent  lumps  not  again  readily 
soluble  in  cold  water.  The  absence  of  starch,  which  is  so 
commonly  present  in  roots,  especially  in  the  autumn,  is  a 
valuable  negative  character,  and  is  often  of  service  in  detecting 
substitution. 

Uses.— Dandehon  is  a  simple  bitter,  and  mild  laxative,  and 
is  given  in  atonic  dyspepsia  attended  by  habitual  constipation. 


HEMIDESMUS  ROOT 
(Indian  Sarsaparilla,  Radix  Hemidesmi) 

Source  &c. — Indian  sarsaparilla  or  hemidesmus  root  is 
obtained  from  Hemidesmus  indicus,  R.Br.  (N.O.  Asclepiadecs), 
a  chmbing  shrub  indigenous  to  India  and  Ceylon.  It  has 
long  been  employed  in  India,  but  was  not  introduced  into 
European  medicine  till  1831,  and  is  already  practically  dis- 
carded. 

Description. — Hemidesmus  root  usually  occurs  in  long, 
slender,  rigid  pieces,  often  more  than  a  foot  in  length,  but 
seldom  exceeding  |-  inch  in  thickness,  which  branch  occa- 
sionally and  bear  a  few  fibrous  rootlets.  Portions  of  the 
slender  aerial  stems  are  attached  to  the  upper  extremity,  and 
the  student  should  observe  that  these  are  marked  with  opposite 
leaf  scars. 

The  root  varies  in  colour  from  brick-red  to  dark-brown  or 
nearly  black  ;  it  is  rather  tortuous,  nearly  cylindrical  in  shape, 
and  marked  with  longitudinal  wrinkles,  and,  at  rather  distant 
intervals,  with  conspicuous  transverse  cracks.  The  thin  cork 
with  which  the  root  is  covered  shows  a  disposition  to  separate 
from  the  cortex,  and  on  one  side  may  often  be  observed  to  be 
distinctly  raised  above  it. 
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The  root  is  hard  and  woody  ;  the  transverse  section  exhihits 
a  large,  porous,  but  not  distinctly  radiate  yellowish  wood 
surrounded  by  a  thin  greyish  or  sometimes  dark-grey  bark. 
It  has  an  agreeable  odour,  distinctly  recalling  tonco  beans  ; 
the  taste  is  slightly  aromatic  and  sweetish,  but  not  otherwise 
characteristic. 

The  student  should  observe 

(a)  The  rigid,  tortuous  character  of  the  root, 

(b)  The  transverse  cracks, 

(c)  The  easily  separable  cork, 

(d)  The  large  yelloicish  wood  ; 

and  should  compare  the  root  with  sarsaparilla,  which  is 
destitute  of  transverse  cracks,  has  a  firmly  adherent  cork,  and  a 
small  wood. 

Constituents. — The  constituents  of  hemidesmus  root  are 
quite  unknown.  The  agreeable  odour  is  probably  due  to 
coumarin  or  a  similar  substance,  but  no  particular  active  con- 
stituent is  known. 

Use. — It  has  been  used  as  an  alterative,  but  is  of  doubtful 
value. 

GENTIAN  ROOT 
(Radix  Gentianse) 

Source  &c. — Gentian  root  is  the  dried  root  and  rhizome  of 
the  yellow  gentian,  Gentiana  lutea,  Linn.  (N.O.  Gentianeoi), 
a  stately  herb  with  large,  opposite,  broadly  ovate  leaves  and 
yellow  flowers.  It  is  indigenous  to  central  Europe,  growdng 
abmidantly  on  the  lower  slopes  in  the  Jura  and  Vosges  moun- 
tains, in  the  Black  Forest,  and  in  the  Pyrenees.  The  root  has 
long  been  used  as  a  medicine,  and  is  also  employed  at  the 
present  day  in  Switzerland  for  the  preparation  of  an  alcoholic 
liquor,  by  fermenting  an  infusion  of  the  fresh  root,  and  dis- 
tilling the  fermented  liquid. 

The  plant  produces  an  erect  rhizome,  from  which  large 
fleshy  roots  are  given  off ;  the  latter  take  a  more  or  less  hori- 
zontal course  a  few  inches  below  the  surface  of  the  earth,  and 
attain  a  considerable  length.  Both  rhizome  and  roots  are 
collected  in  the  autumn  and  dried ;  they  are  occasionally,  but 
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not  often,  sliced  longitudinally.  When  fresh  they  are  whitish 
internally  and  almost  odourless,  but  during  the  slow  drying  to 
which  they  are  subjected  the  colour  changes  to  a  yellowish- 
brown,  and  a  distinctive  odour  is  developed.  So  much  are  the 
particular  colour  and  odour  required,  that  in  some  districts  the 
practice  is  said  to  prevail  of  heaping  the  fresh  root  and  allowing 
It  to  heat  and  ferment  before  drying  it;  by  this  treatment  it 
darkens  m  colour  and  acquires  the  desired  odour.    Gentian  root 


A  B 


Fia.  176. — Gentian  root.  A,  root,  showing  surface  with  longitudinal 
wrinkles.  B,  rhizome,  showing  fine  transverse  lines  (leaf  scars),  and 
dividing  into  two  branches,  each  terminating  in  a  bud.    Natural  size. 

that  has  been  longitudinally  sliced  and  quickly  dried  is  paler, 
and  has  an  odour  less  strong  than  that  which  has  not  been  so 
treated.  It  is  usually  cut  into  pieces  several  inches  in  length, 
or  into  thin  transverse  slices,  for  pharmaceutical  use. 

Description. — Gentian  root  is  accordingly  usually  seen  in 
nearly  cylindrical  pieces  of  varying  length  and  thickness,  but  sel- 
dom more  than  an  inch  in  diameter.  The  roots,  which  differ  in 
appearance  from  the  rhizomes,  are  of  a  yellowish-brown  colom*. 
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and  mucli  shrivelled  and  wrinkled  longitudinally.  They  are 
tough  and  flexible  when  slightly  moist,  but  when  quite  dry 
they  are  brittle.  They  break  with  a  very  short  fracture,  and 
internally  are  usually  of  a  reddish-brown  colour  and  spongy. 
The  transverse  section  exhibits  a  dark  line  (cambium)  separa- 
ting a  rather  thick  bark  from  a  large  central  portion  (wood)  in 
which  vascular  tissue  can  with  difficulty  be  discerned,  as,  like 
the  bark,  it  consists  almost  entirely  of  parenchyma ;  neither 
bark  nor  wood  exhibits  any  radiate  structure. 

The  rhizome  is  easily  distinguished  from  the  root  by  the 
absence  of  conspicuous  longitudinal  wrinkles,  and  the  presence 
of  close,  transverse  annulations.  It  often  exceeds  the  root  in 
diameter,  and  may  attain  a  length  of  a  foot  or  more.  Each 
transverse  annulation  represents 
a  year's  growth,  and  bears  the 
scars  of  fallen  leaves,  the  minute 
fibro-vascular  bundles  of  which 
are  evident  under  a  lens.  The 
rhizome,  which  occasionally 
branches,  is  usually  crowned 
with  a  large  bud  protected  by 
dry,  scaly  leaves. 

Boots  that  have  been  longi- 
tudinally sliced  before  they  were 

dried  frequently  exhibit  trans-  p,^^  177.-Gentian  root.  Transverse 
verse    instead    of    longitudinal  section,    a,  bark ;  b,  wood.  Mag- 

.   ,  1  T  T       .    ,  nified  2  diam.    (Berg ) 

wrmkles,  and  are  paler  inter- 
nally ;  otherwise  they  correspond  to  the  description  given. 

Both  roots  and  rhizome  have  the  same  distinct  and  charac- 
teristic odour,  and  a  sweetish,  afterwards  agreeably  bitter, 
taste. 

The  student  should  observe 

(a)  The  uniform  yellowish-broivn  colour, 

(b)  The  longitudinal  wrinkles  of  the  root,  the  transverse 

annulations  and  leaf  scars  on  the  rhizomes, 

(c)  The  absence  of  any  evident  structure  in  the  transverse 

section, 

(d)  The  absence  of  starch  (see  below). 

Constituents. — Gentian  root  contains  a  crystalline,  bitter 
glucoside,  gentiopicrin,  a  pale  yellow  crystalline  substance, 
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gentisin,  which  in  contact  with  alkalies  strikes  a  yellow  colour, 
mucilage,  and  a  sugar,  gentianose ;  the  latter,  however,  is 
present  only  in  the  fresh  root,  being  apparently  changed 
to  an  uncrystallisable  modification  during  the  drying  of  the 
root. 

Noticeable  in  this  root  is  the  absence  of  starch  and  of 
calcium  oxalate.  Whether  the  reactions  that  have  been 
attributed  to  tannin  are  to  be  ascribed  to  the  gentisin  is  a 
matter  that  has  not  yet  been  definitely  decided. 

Varieties,  Substitutes,  &c.— The  roots  of  other  species  of 
gentian  are  often  collected  and  dried ;  Gentiana  purpurea,  Linn. 
(Switzerland  &c.),  G.  pannonica.  Scop.  (Austria),  G.  punctata. 
Linn.  (Austria),  all  yield  gentian  roots.  They  are,  however,  all 
smaller  than  those  of  G.  lutea.  The  roots  of  G.  purpurea, 
which  approach  nearest  to  the  official  gentian,  attain  about  half 
the  size  and  are  crowned  with  several  (eight  to  ten)  aerial  stems 
clothed  below  with  many  scaly  remains  of  leaves.  The  top  of 
the  root  has  thus  a  peculiar  branched  appearance  never  found 
in  the  root  of  G.  lutea  (Pharmacographia) .  All  these  species 
appear  to  possess  similar  properties. 

Uses. — Gentian  is  a  favourite  bitter  tonic. 


ALKANBT  ROOT 
(Alkanna  Root,  Radix  Anchus^) 

Source  &c.— Alkanet  root  is  obtained  from  Alkanna  tinc- 
toria,  Tausch.  (N.O.  Boraginece),  a  small  herbaceous  plant  with 
perennial  root  growing  in  sandy  soil  in  southern  Europe, 
Hungary,  and  Asiatic  Turkey,  our  suppUes  being  derived  chiefly 
from  Hungary. 

Description.— Tlie  drug  consists  of  deep  reddish-purple, 
simple,  tapering  root  averaging  about  6  inches  in  length,  and 
i  inch  in  thickness  near  the  crown,  to  which  slender  branches 
and  the  remains  of  leaves  are  attached  ;  the  latter  have  a 
purplish  colour,  and  bear  numerous  bristly  hairs. 

The  root  has  a  very  remarkable  appearance.  The  outer 
layers,  which  are  deeply  coloured,  easily  exfoliate,  separating 
from  the  wood  in  large  papery  flakes  or  strips ;  these  are  soon 
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destroyed,  and  the  exterior  of  the  root  is  therefore  the  inner 
hiyers  of  cortical  tissue.  It  is  not  smooth,  but  more  or  less 
deeply  furrowed  longitudinally,  the  furrows  being  often  so  deep 
as  to  divide  the  wood  into  separate  woody  strands.  Cut  trans- 
versely in  the  upper  part  the  root  exhibits  a  dark  violet  spot  in  the 
centre  of  the  pith,  and  a  woody  ring  containing  several  radiating 
strands  of  dense  woody  tissue  separated  by  large  wedge-shaped 
masses  of  parenchyma ;  the  bark  is  yellowish  near  the  wood, 
but  becomes  coloured  and  laminated  towards  the  exterior. 
From  near  the  crown  of  the  root  downwards  the  violet  spot  in 
the  centre  becomes  larger,  and  the  colouring  matter  in  the 
bark  penetrates  deeper,  until  by  their  union  the  separation  of 
the  strands  of  wood  is  complete. 

The  root  when  handled  stains  the  fingers  red.  It  has  no 
perceptible  odour  or  taste. 

The  student  should  observe 

(a)  The  dark  reddish-purple  colour  of  the  parenchymatous 

tissue  and  whitish  colour  of  the  wood, 

(b)  The  hairy  remains  of  the  leaves  ; 

and  should  cut  a  root  transversely  at  successive  points,  noting 
the  gradual  separation  of  the  strands  of  wood. 

Constituents. — Alkanet  root  contains  about  5  or  6  per  cent, 
of  an  amorphous  resinous  colouring  matter,  alkannin,  which  is 
insoluble  in  water  but  soluble  in  alcohol  and  fixed  oils,  impart- 
ing to  them  a  deep  reddish-purple  colour,  which  is  changed  by 
alkalies  to  blue  and  acids  to  red.  This  substance  is  produced 
in  the  parenchymatous  cells  of  the  root,  first  in  the  bark  and 
then  in  the  medullary  rays.  As  the  formation  of  the  resin 
proceeds  the  cells  perish,  and  thus  the  cork  is  exfoliated,  and 
the  wood  wedges  in  the  root  become  separated  from  one 
another  by  the  destruction  of  the  medullary  rays.  Thus 
the  remarkable  appearance  of  the  commercial  drug  is  ex- 
plained. 

Varieties. — Many  other  plants  furnish  roots  containing  a 
similar  red  colouring  matter,  e.g.  Onosma  echioides,  Linn.  (S. 
Europe),  Macrotamia  cephalotes,  DC.  (Armenia  and  Syria),  &c. ; 
they  are  occasionally  substituted  for  the  root  of  Alkanna 
tinctoria,  that  of  the  latter  being  apparently  more  than  half  as 
rich  again  in  colouring  matter.  Both  of  these  substitutes  are 
larger  than  alkanet  root. 

A  A 
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SCAMMONY  ROOT 
(Radix  Scammoniee) 

Source  &C.— Scammony  root  is  obtained  from  Convolvulus 
Scammonia,  Linn.  (N.O.  Convolvulacece),  a  twining?  plant 
nidigenoi-is  to  the  eastern  Mediterranean,  and  resembling  the 
common  bindweed  but  much  larger.  It  produces  a  root,  often 
of  very  considerable  size,  from  which  a  number  of  slender 
aerial  stems  spring.  The  root,  which  yields  by  incision  the 
gum-resin  scammony,  is  collected  and  dried. 

Description.— Scammony  root  is  usually  simple  and  often 
of  large  size.  Small  roots  measure  about  1  inch  in  diameter 
and  6  to  12  inches  in  length,  but  larger  specimens  attain  as  much 
as  3  or  4  inches  in  thickness  and  2  or  3  feet  in  length  ;  they  are 
nearly  cylindrical  in  shape,  tapering  gradually  towards  the  tip 
but  slightly  enlarged  at  the  crown,  and  there  rugged  from  scars 


Fig.  178.— Portion  of  a  small  Scammony  root.    Natural  size. 

left  by  the  aerial  stems.  The  drug  is  of  a  greyish-brown  colour, 
hard,  heavy,  and  woody,  rough  and  furrowed  externally,  and 
often  spirally  twisted.  Lateral  rootlets  occasionally  spring  from 
it  and  commonly  split  into  fibrous  strands.  It  breaks  with  an 
irregular  fracture,  from  which  short  fibres  (strands  of  wood) 
project.  Internally  the  root  is  whitish,  and  the  transverse 
section,  when  smoothed,  exhibits  an  abnormal  and  characteristic 
structure.  There  is  no  distinct  central  wood,  but  the  root 
exhibits  instead  several  not  very  well  defined  circles,  in  each 
of  which  a  central  portion  containing  groups  of  vessels  can 
be  distinguished  from  a  surrounding  parenchymatous  portion  ; 
in  the  latter  numerous  dark  points  (resin  cells)  can  be  discerned 
with  a  lens.    The  root  is  invested  with  a  thin  bark,  which 
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however  is  not  very  conspicuous.'  The  whole  of  the  paren- 
chymatous tissue  contains  starch. 

The  root  has  a  characteristic  odour  distinctly  recalling;-  tliat 
of  jalap,  and  especially  noticeable  when  the  surface  is  freshly 
cut  ;  the  taste  is  sweetish  and  slightly  acrid. 
The  student  should  observe 

(a)  The  large  size  and  greijish-hrown  colour, 
{h)  The  characteristic  jalap-like  odour, 

(c)  The  remarkable  structure  of  the  transverse  section, 

(d)  The  presence  of  resin  cells  ; 

and  should  compare  the  root  with  belladonna,  which  is  usually 
smaller,  darker  externally,  odourless,  and  has  an  entirely 
different  structure. 

Constituents. — Scammony  root  contains  about  5  per  cent, 
of  a  glucosidal  resin  which  can  be  isolated  by  mixing  a  strong 
tincture  with  water,  washing  and  drying  the  precipitated 
resin.  The  latter  should  be  entirely,  or  almost  entirely,  soluble 
in  ether,  and  in  this  respect  differs  from  the  resin  obtained  in  a 
similar  manner  from  jalap,  which  is  only  partially  (not  more 
than  10  per  cent.)  soluble  in  that  menstruum.  The  purified 
resin,  scammonin,  can  be  obtained  as  a  white  powder  which  is 
converted  by  alkalies  into  scammonic  acid,  together  with  other 
organic  acids.  Scammonic  acid  yields  by  hydrolysis  with 
mineral  acid  scammonolic  acid  and  sugar  (Kromer,  1895).  It 
is  identical  with  the  resin  from  Ipomoea  orizahensis,  Leden., 
and  probably  with  the  ether-soluble  resin  of  jalap,  although  the 
latter  point  is  not  yet  definitely  established. 

The  fact  that  from  scammonic  acid  sugar  can  be  obtained 
indicates  the  glucosidal  nature  of  the  resin.  Scammonin  itself 
boiled  with  mineral  acids  yields  scammonol  (the  anhydride  of 
scammonolic  acid),  valerianic  acid,  and  a  sugar  (Kromer  1892). 

Scammony  contains  also  sugar  and  starch  ;  the  latter  is  in 
grains  of  characteristic  appearance,  an  important  fact,  as  it  is 
sometimes  necessary  in  examining  scammony  to  distinguish  the 
starch  of  the  scammony  root  from  other  starches  that  may 
possibly  have  been  fraudulently  added. 

Uses. — Scammony  root  is  employed  only  as  a  source  of 
scammony  resin,  which  can  be  more  economically  prepared  from 
the  root  than  from  the  expensive  gum-resin. 

'  For  further  anatomical  details  see  Planchon  and  Collin,  Lcs  Drogties 
Simples,  i.  623. 
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JALAP 
(Radix  Jalapse) 

Source  &C.— Jalap  is  obtained  from  Ipomcea  Punja,  Hayne 
(N.O.  GonvolvulacecB) ,  a  plant  with  climbing,  twining  stems 
indigenous  to  the  eastern  slopes  of  the  Mexican  Andes.  It 
sends  out  slender  runners  which  are  provided  at  intervals  with 
scaly,  cataphyllary  leaves  in  the  axils  of  which  are  buds  ;  below 
the  buds  roots  are  produced  which  sometimes  remain  fibrous, 
but  often  thicken  rapidly  and  form  tuberous,  fusiform  or  napi- 
form  organs  that  taper  gradually  below  and  finally  divide  into 
slender  ramifications. 

These  tuberous  roots  (tubercules)  are  collected  and  dried  in 
nets  over  fires,  the  smaller  entire,  but  the  larger  longitudinally 
incised  to  allow  of  the  free  escape  of  moisture.  When  fresh 
they  are  fleshy  and  white  internally,  but  by  drying,  especially 
n  the  manner  indicated,  they  darken  in  colour.  The  jalap 
plant  has  been  cultivated  with  success  in  India  and  Jamaica. 
Although  these  colonies  do  not  at  present  compete  with  Mexico 
in  the  supply  of  the  drug,  there  is  no  reason  why  they  should 
not  do  so  ;  the  plant  grows  freely,  and  has  been  found  to  yield, 
with  suitable  manuring,  roots  with  a  high  percentage  of  resin . 
At  present  the  drug  is  imported  from  the  east  coast  of  Mexico, 
and  distinguished  as  '  Mexican  '  or  '  Vera  Cruz  '  jalap. 

The  Spaniards  became  acquainted  with  this  and  similar 
purgative  convolvulaceous  plants  early  in  the  sixteenth  cen- 
tury, and  exported  considerable  quantities  of  them  to  Europe. 

Description. — Jalap  occurs  in  pieces  of  very  varying  size, 
most  commonly  about  that  of  an  egg,  although  sometiines 
they  attain  several  inches  in  diameter.  They  vary  also  much 
in  shape,  being  sometimes  napiform,  sometimes  fusiform 
or  irregularly  oblong.  The  small  are  usually  entire,  but  the 
larger  bear  gashes  that  have  been  made  to  facihtate  the  drying. 
Towards  the  lower  extremity  they  taper  off  and  show  a  frac- 
tured end  where  the  slender  part  of  the  root  has  been  broken 
off.  The  surface  is  dark-brown,  furrowed  and  wrinkled  (but 
not  prominently  convoluted),  and  marked  with  numerous,  paler, 
elongated  transverse  scars  (lenticels).  They  are  heavy  and 
compact,  and  so  hard  as  to  be  broken  with  difficulty.  Internally 
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thevhavc  a  yellowish-grey  or  dingy-grey  colour,  and  are  very 
tough  or  horny,  the  section  exhibiting  irregular  dark  lines  o  ten 
concentrically  arranged.  These  concentric  lines  should  not  be 
confused  with  annual  rings ;  they  are  due  to  the  formation  of 
secondary  cambiums,  in  more  or  less  regular  concentric  rings 
an  abnormal  development  that  is  occasionally,  although  not 
often,  met  with.  Under  the  lens 
numerous  dark  resin  cells  are 
visible,  especially  in  the  cortical 
portion,  but  woody  tissue  is  not 
easily  discerned. 

It  has  a  distinct  and  charac- 
teristic odour  which  is  often 
ascribed  to  the  smoke  from  the 

fire  over  which  the  roots  have 
been  dried,  but  which  is,  partly  at 
least,  inherent  in  the  drug.  The 

taste   is   at   first   sweetish,  but 

afterwards  disagreeably  acrid. 
The  heat  to  which  the  drug 

is  subjected  during  the  drying  is 

generally  sufficiently  high  to  gela- 
tinise the  starch,  especially  in  the 

interior  of  the  roots  where  the 

moisture  is  retained  longer  than 

in  the  outer  portions ;  hence  the 

horny  and  not  starchy  appearance 

of  the  drug.    Boots  obtained  from 

cultivated   plants    in  India   and . 

Jamaica  are  usually  more  carefully  dried,  and  present  a  mealy, 
not  horny,  appearance  in  the  interior. 

Constituents. — Jalap  contains  as  principal  constituent  a 
resin  which  can  be  isolated  by  extracting  the  root  wdth  alcohol, 
adding  water,  evaporating,  and  washing  the  residual  resin  with 
water  {Besina  Jalapce,  B.P.) 

Other  constituents  of  jalap  are  sugar  and  starch.  Oxalate 
of  calcium  is  present  in  the  form  of  cluster  crystals,  a  character 
that  is  useful  in  distinguishing  jalap  from  other  undetermined 
convolvulaceous  roots  that  are  occasionally  mixed  wdth  it,  in 
which  the  calcium  oxalate  is  present  in  the  form  of  acicular 
needles. 


Fig.  179 


True  Jalap  root.  Small 
specimen,  natural  size,  showing 
the  transverse  lenticels. 
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The  resin  separated  as  above  described  is  not  a  homogeneous 
substance,  but  a  mixture  of  two  distinct  resins,  one  of  which, 
constituting  not  more  than  10  per  cent,  of  the  total,  is  soluble 
in  ether,  the  remainder  (about  90  per  cent.)  l)eing  insoluble. 
The  composition  of  the  resin  and  properties  of  the  constituents 
are  important  points,  as  they  form  a  valuable  means  of  distin- 
guishing the  resin  from  other  resins,  such  as  scammony  resin, 
which  are  soluble  in  ether,  and  of  indicating  the  absence  of  such 
ether-soluble  resins. 

The  resin  insoluble  in  ether  has  been  termed  convolvulin ; 
it  has  been  obtained  as  a  white  powder  soluble  in  alcohol  but 
insoluble  in  ether.  Alkalies  convert  it  into  convolvuhnic  acid, 
together  with  other  organic  acids  ;  convolvuhnic  acid  is  hydro- 
lysed  by  mineral  acids  yielding  convolvulinolic  acid  and  a  sugar. 

Whether  the  resin  soluble  in  ether  is  identical  with 
scammony  resin  or  not  has  not  yet  been  definitely  proved. 

Good  jalap  should  yield  not  less  than  10  per  cent,  of  resin 
when  treated  by  such  a  process  as  that  outlined  above.  Much 
of  the  drug  that  at  present  reaches  the  market  contains  con- 
siderably less,  and  its  exclusion  from  use  in  making  the  official 
preparations  of  jalap  is  ensured  by  the  minimum  requirement 
of  10  per  cent,  adopted  by  the  Pharmacopoeia.  On  the  other 
hand  there  seems  to  be  little  doubt  that  the  quality  of  the  drug 
has  deteriorated  during  the  last  twenty-five  years,  from  12  to 
18  per  cent,  being  formerly  the  usual  amount  of  resin  con- 
tained in  it.  Under  exceptional  circumstances  the  quantity  has 
risen  in  roots  cultivated  in  India  to  upwards  of  20  per  cent. 

Uses. — Jalap  is  a  powerful  stimulant  of  the  intestinal  secre- 
tion, producing  in  small  doses  a  laxative  effect,  and  in  large 
doses  active  purgation.  It  is  much  used  as  a  hydragogue 
cathartic. 

Varieties. — Tampico  jalap  is  afforded  by  Iponma  simulans, 
Hanbury,  a  plant  resembling  I.  purga  and  growing  on  the 
eastern  slopes  of  the  Mexican  Andes.  The  roots  are  exported 
from  Tampico,  a  town  on  the  Gulf  of  Mexico,  about  200  miles 
north  of  Vera  Cruz,  whence  it  derives  its  name.  This  root,  which 
frequently  appears  on  the  London  market,  is  distinguished  by 
its  irregular  shape  and  remarkable,  convoluted  surface,  which 
does  not  exhibit  the  small  transverse  scars  characteristic  of 
true  (Vera  Cruz)  jalap.  It  yields  about  10  per  cent,  of  resm, 
which  is  distinguished  from  the  resin  of  true  jalap  by  its 
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complete  solubility  in  ether.  This  resin  (tampicin)  is  probably 
identical  with  the  ether-soluble  resin  of  jalap  and  scaniniony 
(scammonin). 

Orimba  jalap,  also  known  as 
liglit,  woody,  or  male  jalap,  is 
produced  by  Ipomma  orizahensis, 
Leden.  The  drug,  which  seldom 
appears  on  the  English  market, 
occurs  in  irregular  rectangular  or 
block-like  pieces,  evidently  por- 
tions of  a  very  large  root  divided 
longitudinally  and  transversely. 
Sometimes  it  is  more  like  true 
jalap,  being  in  entire  roots  of 
smaller  size,  spindle-shaped,  not 
spherical.  From  jalap  it  is  easily 
distinguished  by  its  radiated  trans- 
verse section  and  the  numerous 
thick  bundles  of  vessels  which  pro- 
ject as  woody  fibres  from  the  frac- 
tured surface  (Pharmacographia.) 

The  root  yielded  11-8  per  cent,  of  resin,  which  Kromer  has 
recently  proved  to  be  identical  with  the  ether-soluble  resin  of 
scammony  (scammonin).  . 


Fig.  180  Tampico  .Jalap  root. 

Natural  size. 


BELLADONNA  ROOT 
(Radix  Belladonnse) 

Source  &c. — The  deadly  nightshade,  or  belladonna,  Atropa 
Belladonna,  Linn.  (N.O.  Solanacece),  is  a  tall  branching  herb, 
attaining  a  height  of  5  feet  or  more.  It  is  widely  dis- 
tributed over  central  and  southern  Europe  ;  in  England  it  is 
confined  chiefly  to  the  southern  counties,  but  is  cultivated  in 
Bedfordshire,  Hertfordshire,  and  elsewhere,  and  it  is  grown 
for  medicinal  use  in  Germany  also. 

Belladonna  possesses  a  stout,  branching,  tap  root  which  for 
medicinal  use  should  be  collected  in  the  autumn  when  about 
three  or  four  years  old,  cut  into  pieces,  and  carefully  dried. 
The  commercial  drug,  much  of  which  is  imported  from  Germany, 
is  often  of  inferior  quality. 
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Descpiption.-Good  root,  as  found  in  commerce,  occurs 
in  pieces  varymg  from  6  to  12  inches  in  length,  and  from 
i  to  I  nich  m  diameter.  It  is  of  a  pale  greyish-brown  colour 
and  finely  wrnikled  longitudinally,  usually  cylindrical  or  gradu- 
ally tapermg,  and  often  crowned  with  the  remains  of  hollow 
aerial  stems.  Sometimes  the  roots  are  cut  longitudinally  to 
facilitate  drying.  They  break  with  a  short  fracture,  and  should 
be  whitish  and  starchy  internally.    The  smooth  section  exhibits 


Fi(i.  181. — Belladonna  root,  a,  portion  of  young  root,  natural  size  ;  b,  trans- 
verse section  of  the  same,  magnified  ;  c,  transverse  section  of  the  upper 
part  of  the  root,  magnified.  (Holmes.) 

a  greyish  bark  separated  by  a  dark  line  (cambium)  from  a 
whitish  central  portion  (wood)  in  which,  especially  near  the 
cambium  ring,  dark  groups  of  vessels  and  fibres  are  scattered  ; 
these  groups,  however,  seldom  exhibit  more  than  an  indistinctly 
radiate  arrangement  except  close  to  the  crown  of  the  root, 
where  one  or  more  rings  of  radiate  yellowish  wood  may  be 
found,  the  root  passing  imperceptibly  into  rhizome.  The  bark 
is  not  fibrous,  and  adheres  closely  to  the  wood.  Most  of  the 
parenchymatous  cells  of  both  bark  and  wood  contain  small 
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compound  starch-grains,  and  some  of  them  are  filled  with 
numerous  very  minute  crystals  of  calcium  oxalate;  these 
characters,  visible  only  under  the  microscope,  serve  as  additional 
means  of  identifying  belladonna  root. 

Old  roots  become  woody,  and  may  then  exhibit  a  promi- 
nently radiate  structure,  whilst  roots  gathered  in  spring  contain 
sugar  and  but  little  starch,  and  hence  show  a  shrunken  outer 
surface  and  a  dark-coloured,  spongy  interior.  In  both  cases  the 
drug  contains  less  alkaloid  than  the  young  root  collected  in  the 
autumn  and  possessing  the  characters  given. 

Notwithstanding  the  fact  that  the  preparations  of  belladonna 
root  are  standardised,  the  official  description  is  framed  so  as  to 
exclude  such  old  or  partially  exhausted  roots. 

The  root  has  an  odour  recalling  liquorice  root,  and  a  slightly 
bitter  taste. 

The  student  should  carefully  observe 

(a)  The  fio-m,  plump  appearance  of  typical  belladonna 

root, 

(b)  The  short,  mealy  fr  act  are, 

(c)  The  dark  cambium  line,  and  distribution  of  the  groups 

of  vessels  and  fibres  ; 

and  should  compare  the  root  with 

(i)  Elecampane  root,  in  which  oil  glands  are  present,  and 

the  groups  of  vessels  inconspicuous, 

(ii)  Scammony  root  (small  pieces),  which  have  a  very 

characteristic  structure, 

(iii)  Marshmallow  root,  which  has  a  radiate  wood,  in 

which  scattered  groups  of  vessels-  are  not  visible, 
and  a  fibrous  bark. 

Constituents. — The  principal  constituents  of  belladonna 
root  are  the  alkaloids  that  it  contains.  The  chief  of  these 
are  hyoscyamine  and  atropine,  the  former  constituting  the 
majority ;  indeed  it  appears  doubtful  whether  atropine  is 
contained  pre-formed  in  the  root  at  all.  Hyoscyamine  changes 
so  readily  into  its  isomer  atropine  as  to  render  it  quite  possible, 
if  not  probable,  that  the  small  proportion  of  atropine  found  has 
been  produced  in  this  way  during  the  process  of  extraction. 
Traces  of  scopolamine  appear  also  to  be  present,  but  bella- 
donnine  and  apoatropine,  which  are  found  in  the  mother  liquors 
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from  which  the  other  alkaloids  have  been  crystallised,  probably 
do  not  exist  as  such  in  the  root,  but  are  formed  during  the 
various  manipulations  in  the  course  of  their  isolation. 

The  root  also  contains  /3  methyl-aesculetin,  a  crystalline 
fluorescent  principle  widely  distributed  throughout  the  natural 
order  Solanacece,  and  found  also  in  gelsemium  rhizome. 

The  total  amount  of  alkaloid  that  the  root  contains  varies 
as  a  rule  between  0-4  and  0-6  per  cent.,  but  may  occasionally 
rise  to  1  -0  per  cent.  (Cripps) .  Gerrard  has  shown  that  the  plant 
is  more  active  when  about  four  years  old  than  when  younger, 
and  that  the  wild  plant  is  rather  richer  in  alkaloid  than  the  culti- 
vated, while  Schmidt's  experiments  iDrove  that  the  roots  of 
young  plants  contain  more  alkaloid  than  those  of  old  plants. 
The  Pharmacopoeia  therefore  directs  the  root  to  be  collected  in 
the  autumn,  and  excludes  old  roots  by  the  limitation  of  the 
size  and  by  the  description  of  the  transverse  section. 

Uses.— Belladonna  acts  as  a  local  aneesthetic  and  anodyne, 
and  is  often  applied  as  such  externally.  Internally  it  is  given 
to  check  the  sweating  in  phthisis,  as  a  sedative  to  the  respira- 
tory nerves,  to  relieve  spasmodic  cough,  and  in  numerous  other 
cases. 


SASSAFRAS  ROOT 
(Radix  Sassafras) 

Source  &c.  —The  sassafras.  Sassafras  officinale,  T.  Nees  and 
Eberm.  (N.O.  LaurinecB),  is  a  tree  of  medium  size,  widely  distri- 
buted over  the  eastern  United  States,  extending  from  Canada 
southwards  to  Florida.  All  parts  of  the  plant  secrete  in 
special  cells  an  "aromatic  volatile  oil,  but  this  is  especially  the 
case  with  the  bark  of  the  root,  which  is  therefore  to  be  regarded 
as  medicinally  the  most  active,  although  the  entire  root  is 
official  in  the  British  Pharmacopoeia. 

Description. — The  tree  produces  large,  woody,  branching 
roots  covered  with  a  dark  reddish  or  greyish-brown  spongy 
bark,  from  which,  however,  they  are  often  partially  freed,  the 
bark  constituting  in  America  a  separate  article  of  trade,  and 
realising,  on  account  of  its  greater  fragrance,  a  higher  price 
than  the  wood.  The  latter  is  greyish-yellow  or  greyish-red  in 
colour,  soft,  and  easily  cut ;  it  exhibits  in  transverse  section 
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distinct  annual  rings  traversed  by  fine,  dark,  medullary  rays  and 
containing  large  vessels.  Both  bark  and  wood,  but  especially 
the  former,  have  an  agreeable,  fragrant  odour,  and  an  aromatic, 
slightly  astringent  taste. 

Constituents. — The  root  contains  about  2  per  cent,  of 
volatile  oil,  which  is  obtained  from  it  by  distillation,  and 
employed  in  large  quantities  as  a  perfume  and  flavouring 
agent.    The  bark  yields  from  0  to  9  per  cent. 

Uses.  —  Sassafras  is  supposed  to  increase  the  action  of  the 
skin  in  syphilis  and  rheumatism,  and  thus  to  be  an  alterative, 
but  its  physiological  action  is  not  definitely  known. 


SARSAPARILLA 
(Radix  Sarzse,  Radix  Sarsaparillse) 

Source  &c. — Several  varieties  of  sarsaparilla  are  imported 
more  or  less  regularly  into  this  country,  but  only  one,  that 
known  as  Jamaica  sarsaparilla,  is  official  in  the  British  Pharma- 
copoeia. This  drug  is  obtained  from  Smilax  ornata,  Hook.  f. 
(N.O.  Smilacece),  a  climbing  plant  with  woody  stem  springing 
from  a  stout,  knotty  rhizome  and  ascending  lofty  trees.  From 
the  rhizome  slender  cylindrical  roots  are  thrown  off  horizontally 
and  creep  for  many  feet  a  few  inches  below  the  surface  of  the 
earth.  In  collecting  the  roots  they  are  first  laid  bare  and  then 
cut  off  near  the  rhizome.  After  they  have  been  dried  they  are 
made  into  bundles. 

The  plant  is  a  native  of  Central  America  (Costa  Rica),  not, 
as  w'ould  appear  from  the  name  of  the  drug,  of  Jamaica.  The 
root  was  formerly  exported  via  Jamaica,  hence  the  designation 
'  Jamaica '  sarsaparilla,  but  it  is  now  sent  chiefly  to  New  York, 
and  thence  to  England. 

Description.  — Jamaica  sarsaparilla  occurs  in  bundles  about 
18  inches  long  and  4|  inches  in  diameter,  weighing  about  two 
pounds.  Each  bundle  consists  of  numerous  long,  slender  roots 
about  ^  inch  in  thickness,  doubled  up  and  bound  loosely  w^ith  one 
of  the  same  roots.  These  usually  have  a  dark  reddish-brpwn 
colour,  are  much  shrunken  and  furrowed  longitudinally,  and 
bear  tolerably  numerous  branching  rootlets.  They  are  tough  and 
flexible,  not  breaking  easily  even  when  bent  double.  The 
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transverse  section  exhibits  a  narrow,  dark  reddish-brown  bark 
surrounding  a  central  stele,  which  consists  of  a  ring  of  yellowish 


less  shrunken  and  more  starchy  than  those  described  ;  even  the 
same  root  may  vary  at  different  points.  But  the  dark  reddish- 
brown  colour,  the  shrunken  bark,  the  presence  of  fibrous 
rootlets  (technically  known  as  'beard')  are  regarded  as  im- 
portant characters  of  good  Jamaica  sarsaparilla.  The  bundles 
are  always  free  from  the  rhizome  ('  chump  ') . 

The  drug  has  no  odour,  and  only  a  slightly  bitter  taste. 

The  student  should  observe 

(a)  The  darJc  red  shrunken  hark,  loliich  does  not  exhibit 

transverse  cracks, 

(b)  The  numerous  wiry  rootlets, 

(c)  The  transverse  section, 

and  should  compare  the  drug  with  Indian  sarsaparilla  {Hemi- 
des7nus  indicus,  K.Br.),  which  is  marked  with  transverse  cracks', 
is  rigid  and  tortuous,  and  has  a  distinctive  aroma. 

Constituents. — Three  substances,  all  belonging  to  the 
sapotoxin  group,  have  been  isolated  from  sarsaparilla,  viz. 
parillin  (formerly  called  smilacin),  smilasaponin  (recently 
also  called  smilacin),  and  sarsasaponin.  Of  these  three  parillin 
and  sarsasaponin  have  been  obtained  in  a  pure  crystalline  form, 
smilasaponin  being  amorphous.  They  are  all  glucosidal,  and 
all  produce  salivation,  vomiting,  and  diarrhoea,  but  sarsasaponin 
is  the  most  active  (Schulz,  1896).  The  drug  contains  also 
varying  quantities  of  starch. 

Uses. — Sarsaparilla  has  been  administered  as  an  alterative 
in  syphilis,  chronic  skin  diseases,  and  rheumatism,  but  great 
diversity  of  opinion  exists  as  to  its  therapeutic  value. 

Varieties.  —  Several  other  varieties  of  sarsaparilla  are  im- 
ported into  the  English  market ;  the  following  are  the  most 
important : 


wood  with  large  radially 
arranged  vessels  and  a 
white  starchy  pith. 


Fig.  182.— Bundle  of  Jamaiua  Sarsaparilla. 
Eeduced.  (Pereira.) 


The  characters  of  the 
root  are,  however,  some- 
what variable,  and  it  is 
not  difficult  to  find  roots 
that  are  paler  in  colour, 
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1.  Honduras  Sarswparilla,  the  botanical  origin  of  whicli  is 
unknown.  The  drug  is  imported  from  British  Honduras  in 
bundles  about  30  inches  long  and  2  or  2^  inches  wide,  much 
longer  and  narrower  therefore  than  the  bundles  of  the  Jamaica 
variety ;  they  are  sometimes  closely  whipped  round  or  some- 
times loosely  bound  with  a  long  root.  The  roots  are  distin- 
guished from  those  of  the  Jamaica  variety  by  their  pale  yellowish 
or  brownish  colour,  and  by  their  less  shrunken,  more  plump 


Fig.  183. — Bundle  of  Honduras  Sarsaparilla.    Reduced.  (Pereira. 


and  starchy  appearance ;  they  have  generally  fewer  rootlets 
attached  and  are  always  free  from  rhizome.  The  section  exhibits 
a  pale,  starchy  bark,  usually  thicker  than  that  of  Jamaica 
sarsaparilla,  but  a  similar  stele. 

This  variety  is  largely  used  on  the  continent,  where  it  is 
generally  preferred.  Sarsaparillas  rich  in  starch,  as  Honduras 
sarsaparilla,  are  sometimes  termed  '  mealy  '  or  '  gouty,'  whilst 
those  that,  like  Jamaica  sarsaparilla,  contain  little  starch  are 
termed  '  lean.' 

2.  Lima  Sarsaparilla  is  imported  in  bundles  about  2  feet 
loh;g  and  5  or  5^  inches  in  diameter,  loosely  folded  and  bound 
with,  a  root.  This  drug  shows  a  close  resemblance  to  Jamaica 
sarsap^'illa,  and  indeed  can  only  be  distinguished  with  certainty 
by  the  d^^fferent  packing  and  by  the  anatomical  characters  of 
the  cells  \f  the  endodermis  and  exodermis,  which  in  certain 
cases  const^l^ute  a  most  valuable  means  of  identifying  and 
distinguishing  these  drugs. 

3.  Guayaquil  Sarsaparilla  is  imported  in  flattish  bundles 
about  21  inches  long  and  6  inches  wide,  containing  the  knotty 
rhizome  and  portions  of  the  stout,  round  aerial  stems.  Some- 
times the  root  is  imported  loose  in  bales. 

Guayaquil  sarsaparilla  has  a  mahogany  brown  colour,  and  is 
usually  larger  than  Jamaica ;  it  is  not  so  much  furrowed  nor 
has  it  such  numerous  rootlets. 

4.  Vera  Cruz  or  Mexican  Sarsaparilla  is  obtained  from 
S.  medica,  Schl.  et  Cham.    Both  rhizome  and  roots  are  collected 
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and  dried,  the  drug  not  being  made  up  into  bales.  It  consists 
of  a  number  of  rhizomes  to  each  of  which  are  attached  numerous 
straight  roots  laid  together.  The  latter  have  a  dull  greyish- 
brown  colour  and  are  much  shrunken.  Like  Lima  sarsaparilla 
the  variety  is  well  characterised  by  the  form  of  the  cells  of  the 
endodermis  and  exodermis. 


Fig.  184. — Bundle  of  Vera  Cruz  Sarsaparilla.  (Pereira.) 

5.  Native  Jamaica  Sarsaparilla  is  obtained  from  plants 
presumably  of  S.  officinalis,  H.B.  &  K.,  cultivated  on  the  island  of 
Jamaica.  This  truly  Jamaica  sarsaparilla,  commercial^  known 
as  '  native '  Jamaica,  must  be  carefully  distinguished  from  the 
ordinary  Jamaica  (or,  better,  Costa  Eica)  sarsaparilla.  It 
arrives  packed  loose  in  bales,  and  is  of  a  pale  reddish  or 
greyish-brown  colour.  The  root  bears  scattered,  rather  stout 
rootlets,  and  exhibits  in  transverse  section  a  pale  bark  separated 
by  a  distinct  line  from  a  rather  darker  stele.  These  characters 
sufficiently  distinguish  '  native  '  Jamaica  sarsaparilla  from  the 
Costa  Rica  drug. 

There  is  at  present  no  evidence  to  show  which  of  these 
numerous  varieties  is  the  most  active,  and  the  determination, 
even  if  only  approximate,  of  the  relative  amounts  of  sarsa- 
saponin  (the  most  active  constituent)  contained  in  each  would 
afford  a  much-needed  indication  of  the  variety  that  should  be 
medicinally  preferred. 


V 
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SECTION  X 

HAIRS,  GLANDS  &c. 

STARCH 

Source. — The  official  varieties  of  starch  (Amylum,  B.P.)  are 
those  obtained  from  wheat,  Triticum  sativum,  Lam.,  from 
maize,  Zea  Mays,  Linn.,  and  from  rice,  Oryza  sativa,  Linn. 
(N.O.  Gr amine (b) .  Wheat  is  largely  cultivated  in  temperate 
climates,  whilst  maize  and  rice  are  grown  chiefly  in  warmer 
or  subtropical  countries. 

In  preparing  the  starch  from  the  fruits,  it  is  essential  in 
the  first  place  that  the  cells  containing  it  should  be  ruptured 
in  order  to  liberate  the  starch-grains,  and  in  the  second  place 
that  the  starch-grains  thus  liberated  should  be  separated  from 
other  matters,  both  soluble  and  insoluble,  that  accompany  them, 
especially  from  the  nitrogenous  gluten  which  often  clings  to  them 
pertinaciously.  The  cells  are  ruptured  by  grinding  the  softened 
grain  to  a  pulp,  and  the  gluten  is  removed  by  one  of  these  pro- 
cesses, viz.  : 

{a)  A  mixture  of  crushed  grain  and  water  is  allowed  to 
undergo  putrefactive  decomposition  ;  the  gluten  is 
destroyed,  lactic,  acetic,  and  other  acids  being 
simultaneously  formed  ;  these  can  be  removed  by 
washing. 

(6)  The  crushed  grain  is  mixed  with  a  dilute  solution 
of  caustic  soda  by  which  the  gluten  is  dissolved. 

(c)  The  grain  is  crushed  and  mixed  with  water  to  a 
dough  from  which  the  starch-grains  are  washed  by 
kneading  it  in  a  stream  of  water,  leaving  a  mass  of 
gluten  behind. 

The  starch  is  purified  by  washing,  straining,  and  allowing 
the  milky  liquid  containing  starch-grains  in  suspension  to  settle, 
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by  which  a  more  or  less  complete  separation  into  pure  starch 
and  starch  mixed  with  varying  amounts  of  cell-debris  is  effected. 
It  is  finally  dried,  during  which  the  moist  mass  gradually  spHts 
up  into  angular  fragments.  These  are  then  ground  to  form 
starch  powder 

From  whatever  source  starch  is  obtained  it  forms  either  a  fine 
white  powder,  or  angular  or  columnar  masses  easily  reducible 
to  powder.  It  is  inodorous  and  quite  insoluble  in  water,  to  which 
it  should  impart  neither  acid  nor  alkaline  reaction.  It  leaves, 
when  incinerated,  only  traces  of  ash.  Boiled  with  water  and 
cooled  it  gives  a  cloudy,  more  or  less  gelatinous  mixture,  which 
is  coloured  deep  blue  by  solution  of  iodine. 

Although  the  different  varieties  of  starch  show  certain 
differences  in  the  temperature  at  which  they  gelatinise,  the  chief 
means  of  distinguishing  them  and  ascertaining  their  freedom 
from  admixture  lies  in  the  examination  with  the  microscope. 


Fig.  185.— Wheat  Starch.    Magnified  300  diam.  (Tschirch.) 


Wheat  Starch  consists  of  large  and  small  grains  mixed 
together,  with  few  intermediate  in  size ;  the  former  are 
lenticular  in  shape  and  sometimes  marked  with  faint  concentric 
rings.  The  hilum  is  central  but  not  conspicuous.  The  larger 
of  the  large  grains  average  about  30  to  38  micromillimetres ' 
in  diameter,  the  smaller  of  the  large  grains  15  to  25,  whilst  the 
small  grains  average  6  to  7. 

Maize  Starch  consists  of  grains  that  are  nearly  uniform  hi 
size  and  rather  smaller  than  the  large  grains  of  wheat  starch 
(10  to  25  micromillimetres)  ;  they  are  polygonal,  with  blunt 
'  A  microraillimetre  is  the  one-thousandth  part  of  a  millimetre. 
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angles  or  more  or  less  rounded.  In  the  centre  there  is 
small  cleft,  or  two  or  three  radiating  from  a  centre  (the 


Fig.  186.— Maize  Starch.    Magnified  300  diam.  (Tschirch.) 

Rice  Starch  consists  of  extremely  minute  grains,  averaging 
about  4  to  6  micromillimetres  in  diameter.     They  are  poly- 


gonal, with  sharp  angles,  and  without  evident  concentric  strife, 
hilum,  or  cleft. 

Varieties. — The  following  varieties  of  starch,  although  not 
'official,  are  sufficiently  important  to  call  for  remark. 

Potato  Starch,  obtained  from  the  tubers  of  Solanum  tuber o- 
siim,  Linn.  (N.O.  SolanacecB) ,  is  extensively  employed  for  various 
technical  purposes  and  has  been  frequently  used  to  adulterate 
maranta  starch  and  other  drugs. 

The  grains  are  much  larger  than  those  of  any  of  the  official 
starches,  varying  mostly  from  45  to  75  micromilhmetres  in 
length  and  from  45  to  60  in  breadth  ;  larger  grains  may  occa- 
sionally be  found  and  smaller  ones  are  by  no  means  uncommon. 
They  have  usually  a  flattened  ovoid  shape  and  possess  a  small 
hilum  that  is  often  situated  near  the  narrow  extremity  of  the 


Fig.  187.— Rice  Starch.    Magnified  300  diam.  (Tschirch.) 
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o-rain,  whilst  the  broad  end  frequently  exhibits  a  sinuate  outline  ; 
the  concentric  stria3  are  well  marked. 


Fig.  188. -Potato  Starch.    Magnified  300  diam.  (Tschirch.) 


Mara7ita  Starch,  obtained  from  the  rhizomes  of  Marcmta 
arunclinacea,  Linn.  (N.O  Marantacea),  is  known  in  commerce 
as  St.  Vincent,  Bermuda,  and  Natal  arrowroot,  or  simply  as 
ai'rowroot,  but  as  the  latter  term  is  applied  to  a  number  of 
other  starches  it  is  desirable  that  this,  the  arrowroot  of  English 


Fig.  189.— Maranta  Starch.    Magnified  .300  diam.  (Tschirch.) 

commerce,  should  be  specified  as  maranta  starch.  Thus  the 
starch  of  Curcuma  angustifolia,  Eoxb.,  and  C.  leiicorhiza,  Eoxb. 
(N.O.  ScitaminecB),  is  known  as  East  Indian  arrowroot;  that  of 
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Manihot  utilissima,  Pohl  (N.O.  Euphorbiacece),  and  that  of 
Ipomcea  Batatas,  Chois.  (x\.0.  Convolvulacece),  as  ]3razihan 
ai-rowroot ;  that  of  Canna  cdulis,  Edw.,  and  other  species  ot 
Canna  (N.O.  Scitaminece)  as  Queensland  arrowroot,  &c. 

The  grains  of  maranta  starch  resemble  in  general  appear- 
ance those  of  potato  starch,  but  they  are  as  a  rule  decidedly 
smaller,  measuring  only  30  to  45  millimetres  in  length  and  24 
to  30  in  breadth.  They  are  rather  irregularly  ovoid  in  shape 
and  exhibit  distinct  concentric  striae.  The  position  of  the 
hilum  is  usually  indicated  by  a  cleft  or  by  three  or  four  radiating 
fissures,  and  in  the  majority  of  grains  is  near  the  broad  end. 
The  size  of  the  grain,  the  character  and  position  of  the  hilani 
sufficiently  distinguish  this  starch  from  potato  starch,  which  it 
otherwise  resembles. 


Fig.  190.— Curcuma  Starch.    Magnified  300  diam.  (Tschiich.) 


Curcuma  starch  from  the  rhizomes  of  C.  angustifolia,  Roxb., 
and  G.  leucorliiza,  Eoxb.  (N.O.  Scitaminecp) ,  is  known  as  East 
Indian  arrowroot  and  is  largely  used  in  India,  although  it  does 
not  find  its  way,  to  any  great  extent,  to  this  country. 

The  grains  average  about  36  to  60  micromillimetres  in 
length,  although  both  larger  and  smaller  ones  may  be  found. 
They  vary  considerably  in  shape,  but  typical  ones  are  of  an 
elongated  ovate  outline.  The  hilum  is  situated  in  a  little  pro- 
jection from  the  narrow  end  of  the  grain  and  is  therefore 
remarkably  eccentric  ;  it  is  often  indistinct,  but  its  position  can 
be  found  by  following  the  concentric  strife  which  are  usually 
discernible.  The  grains  are  nearly  flat,  appearing  as  rods  when 
viewed  from  the  edge. 
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LYOOPODIUM 

Source  &c.— Lycopodium  consists  of  the  spores  of  the 
common  clubmoss,  Lijcopodium  clavatum  Linn.  (N.O.  Lycopo- 
diacea),  and  probably  other  species.  The  clubmoss,  with  its 
long  creeping  stems  and  ascending  branches  covered  with  narrow 
moss-like  leaves,  is  distributed  over  Great  Britain  and  Europe 
generally.  It  produces  fruiting  branches  covered  with  small 
scaly  leaves  and  resembhng  a  slender  elongated  cone.  On  the 
upper  surface  of  these  leaves  (sporophylls)  near  the  base  are 
small  receptacles  (sporangia)  filled  with  minute  spores.  These 
spores  form  the  drug  ;  they  are  collected  by  shaking  the  fruiting 
branches  over  a  cloth  in  which  the  lycopodium  collects  as  a 
fine  yellow  powder  which  is  freed  from  extraneous  matter  by 
passing  it  through  a  fine  sieve. 

Lycopodium  is  collected  chiefly  in  Eussia,  Germany,  and 
Switzerland. 

Description. — It  appears  as  a  pale  yellow,  fine,  very  mobile 
powder  that  floats  when  thrown  on  to  the  surface  of  water. 
Blown  into  a  flame  it  burns  instantly  with  a  brilliant  flash, 
but  when  incinerated  in  a  crucible  it  is  slowly  consumed, 
leaving  only  about  4  per  cent,  of  ash. 

Examined  under  the  microscope  lycopodium  is  seen  to  be 
composed  entirely  of  minute  spores,  each  of  which  is  about  25 
micromillimetres  in  diameter  and  has  the  shape  of  a  triangular 
pyramid  with  a  convex  base.  The  entire  surface  of  the  spore 
is  covered  by  a  delicate  network  of  projecting  ridges.  When 
crushed  the  spores  burst  and  a  drop  of  yellowish  oil  exudes 
from  each. 

Constituents. — The  spores  contain  about  half  their  weight 
oi  fixed  oil,  which,  however,  does  not  make  itself  evident  until 
the  cellular  membrane  in  which  it  is  enclosed  is  either  broken 
or  destroyed.  The  oil  consists  principally  of  oleic,  arachic, 
stearic,  and  palmitic  acids  combined  with  glycerine.  Phyto- 
sterin,  sugar,  and  traces  of  an  alkaloid  are  also  present  in  the 
drug. 

Adulteration. — Lycopodium  is  frequently  adulterated  with 
starch,  inorganic  substances,  sulphur,  and  with  pollen  of  various 
kinds,  especially  that  of   coniferous  trees,  which  has  been 


Fig.  191. — Lycopoclium.  A,  portion  of  LycopocHum  clavatum,  natural 
size :  a,  foliage  leaf  ;  h,  sporophyll  with  sporangium,  magnified ; 
c,  d,  e,  spores,  highly  magnified.  B,  Prothallium  of  an  allied  species. 
(Luerssen.) 
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actually  sold  (in  Austria)  under  the  name  of  Lycopodium 
hungaricum.  Such  adulteration  is  usually  readily  detected  by 
examining  the  sample  under  the  microscope.  Starch-grains 
and  pollen-grains  are  easily  recognised,  and  inorganic  sub- 
stances reveal  their  presence,  although  their  identification 
by  this  means  is  a  matter  of  difhculty.  The  drug  should 
not  yield  more  than  4  per  cent,  of  ash  (absence  of  mineral 
matter).  Sulphur  may  be  detected  by  its  solubility  in  carbon 
bisulphide. 

Uses. — Lycopodium  is  sometimes  used  as  a  dusting  powder 
for  excoriated  surfaces  and  for  preventing  the  mutual  adhesion 
of  pills. 


LUPULIN 


Source  &C. — Lupulin  consists  of  the  glands  obtained  from 
the  strobiles  of  Humulus  Liqmlus,  Linn.  (N.O.  Urticacece). 

The  cone-like,  collective  fruits  of  the  hop  (see  p.  108)  are 
known  as  strobiles,  and  consist  of  leafy  stipules  and  bracts, 

the  latter  enfolding  at  their  base 
minute  fruits.  Both  the  bases  of 
the  bracts  and  the  fruits  (to  a  less 
degree  the  stipules)  are  sprinkled 
over  with  bright  shining  glands  which 
when  fresh  have  a  pale  greenish- 
yellow  colour,  which  darkens  as  the 
hops  are  kept.  These  glands  can  be 
separated  more  or  les'-  completely 
by  shaking  and  beating  the  ripe 
hops,  and  they  are  also  detached 
during  the  manipulations  to  which 
hops  are  subjected  in  gathering  and 
drying,  and  collect  together  with 
sand,  debris,  and  other  extraneous 
matter,  on  the  floors  of  the  hop-kilns, 
and  sifting  the  sweepings,  much,  if 

not  all,  commercial  lupulin  is  obtained. 

Description.— Commercial  lupuhn  is  a  granular,  browmsti- 
yellow  powder  with  a  strong,  hop-hke  odour  and  bitter,  aromatic 
taste.    Examined  under  the  microscope  it  is  seen  to  be  com- 


FiG.  192. -  Hop.  a,  strobile  of 
the  Hop,  natural  size ;  b, 
bract  enfolding  at  its  base 
a  small  fruit,  and  showing 
lupulin  glands,  natural  size  ; 
c,  fruit  magnified.  (Tschirch.) 

By  sweeping  the  floors 
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posed  of  a  nuiubei-  of  {glands,  each  of  whicli  consists  of  a 
hemispherical  layer  of  cells,  the  cuticle  of  the  concave  surface 
of  which  has  been  raised,  dome-like,  by  the  secretion  of  oil  or 
oleo-resin  between  it  and  tlio  cell-wall.  When  burst  by 
pressure,  which  is  very 
easily  effected,  the  gland 
discliarfres 


a 


granular 


oily  liquid. 

Lupuhn  is  generally 
very  impure,  as  indeed 
it  must  be  if  it  repre- 
sents simply  the  sifted 
sweepings  of  the  hop- 
floors,  but  the  glands 
themselves  are  easily 
recognised  under  the  mi- 
croscope, and  as  easily 
distinguished  from  acci- 
dental (sand,  debris  of 
the  strobiles  &c.)  or  in- 
tentional impurities. 

Constituents. — LupuHn  contains  volatile  oil,  lupamaric 
acid  (a  crystalline,  bitter  principle),  resin,  wax,  and  traces  of 
alkaloids,  volatile  acids,  &c.  Pure  lupulin  yields  to  ether 
about  70  per  cent,  of  its  weight,  and  affords  but  little  (2-87 
per  cent.,  Keller)  ash.  Commercial  lupulin,  however,  often 
gives  from  20  to  30  per  cent,  or  even  more  ash,  and  yields 
from  39  to  54  per  cent,  to  ether  (Ward,  1886).  The  British 
Pharmacopoeia  fixes  a  maximum  of  12  per  cent,  of  ash  and 
a  minimum  of  40  per  cent,  of  substances  soluble  in  ether. 

Use. — Lupulin  is  occasionally  employed  as  a  stomachic 
tonic,  and  also  as  an  hypnotic  to  promote  sleep. 


Fig.  193. — Lupulin.   1  and  2,  side  views  ;  3,  seen 
from  below.    Magnified  100  diam.  (Vogl.) 


KAMALA 

Source  &c. — Kamala  is  a  drug  consisting  of  the  glands  and 
hairs  that  cover  the  fruits  of  Mallotus  pliilippinensis,  Miiller 
Arg.  (N.O.  EujilwrUacea),  a  small  tree  widely  distributed 
throughout  In Ceylon,  the  Malay  Archipelago,  AustraHa,  &c. 
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The  drug,  which  has  probably  been  used  in  India  for  many 
centuries  as  a  dye-stuff,  was  known  to  the  Arabian  physicians 
of  the  tenth  century,  and  at  the  present  time  stiU  retains  in  the 
Indian  bazaars  its  Arabic  name,  wars.  It  was  introduced  into 
European  medicine  as  a  vermifuge  about  1858.    It  is  cohected 

chiefly  in  north-west  Provinces  of 
India,  in  Concan  (in  the  south- 
west), and  Madras. 

The  tree  produces  three-celled 
capsular  fruits  about  the  size  of 
a  large  pea,  and  more  or  less  com- 
pletely covered  with  a  red  powder. 
These  fruits  are  gathered  and 
thrown  into  a  basket,  where  they 
are  shaken  and  rubbed  with  the 
hands  ;  the  red  powder  covering 
them  is  detached,  and,  falhng 
through  the  basket,  is  caught 
on  a  cloth  placed  beneath  it.  This  powder  constitutes 
the  drug. 

Description. — Kamala  is  a  fine,  granular,  mobile  powder  of 
a  dull  red  or  madder  colour,  without  odour  and  almost  tasteless,. 


Fig.  194.— Fruits  of  Mallotus 
pliilippincnsis.  (Vogl.) 


Pig.  195. — Kamala.  showing  glands  with  their  secreting  cells  and 
grouped  hairs.    Magnified.  (Moeller.) 


floating  when  thrown  on  to  the  surface  of  water.  Alcohol, 
ether,  chloroform,  and  caustic  alkalies  are  coloured  deep  red 
by  it,  but  water  has  little  action  on  it.    That  it  is  not  a. 
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homogeneous  powder  can  easily  be  seen  by  gently  shaking  it, 
when  a  greyish  portion  (hairs)  will  aggregate  on  the  surface. 

Examined  with  the  microscope,  kamala  will,  after  suit- 
able treatment,  be  seen  to  consist  of  glands  and  hairs.  The 
former,  which  are  much  smaller  than  lupulin  glands,  are  of  a 
depressed  globular  shape ;  they  are  filled  with  a  deep  red 
resin,  and  contain  a  number  of  club-shaped  secreting  cells 
radiating  from  a  common  centre.  The  hairs  are  thick-walled, 
curved,  and  usually  arranged  in  small  groups. 

Constituents. — Kamala  yields  to  ether  a  dark  brownish, 
resinous  mass  from  which  six  different  substances  have  been 
isolated,  viz.,  rottlerin  (crystallising  in  thin,  salmon-coloured 
plates),  isorottlerin  (resembling  rottlerin),  hco  resins,  one  of 
which  is  red  and  the  other  pale  yellow,  wax,  and  a  small  quan- 
tity of  a  crystalline  yellow  colouring  matter. 

If  quite  pure,  kamala  yields  about  1*5  per  cent,  of  ash,  but 
this  amount  is  usually  exceeded  by  the  commercial  drug,  even 
when  of  good  quality,  from  which  from  3  to  5  or  even  10  per 
cent,  may  be  obtained. 

Adulteration  &C. — Kamala  is  often  grossly  adulterated 
with  ferric  oxide  or  with  a  ferruginous  sand,  inferior  qualities 
of  the  drug  yielding  50 
per  cent,  or  even  more 
ash.  Substitutes  for 
kamala  consisting  of 
ground  salflower  (florets 
of  Carthanms  tinctorius 
Linn.),  dyed  starch,  &c., 
have  been  observed,  but 
are  easily  detected  by 
the  microscope. 

True  wars  or  lourus, 
a  drug  analogous  to 
kamala,  is  obtained  in 
southern  Arabia  and  Africa  from  the  fruits  of  a  species  of 
Flemingia  (N.O.  LeguminoscB).  The  drug  has  a  dull  purplish 
colour,  and  is  seen  under  the  microscope  to  consist  of  glands 
composed  of  several  tiers  of  elongated  cells  (not  radiating 
from  a  common  centre),  mixed  with  which  are  single  (not 


Fig.  196. — Glands  (a  and  h)  and  hairs  (c)  of  a 
•species  of  Flemingia.  Magnified  140  diam. 
(Vogl.) 


grouped) 
kamala. 


hairs ;   it   is   therefore   easily  distinguished  from 
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COTTON  WOOL 


Source  &c.— Cotton  wool  consists  of  the  hairs  of  the  seed  of 
Gossypium  harhaclensc,  Linn.  (N.O.  Mcdvacece),  and  other  species 
of  Gossj'pium. 

The  cotton  plants,  of  which  many  varieties  exist,  are  either 
herbs,  shrubs,  or  small  trees.  They  produce  three-  to  five-celled 
capsular  fruits  containing  numerous  seeds  covered  with  a 
woolly  mass  of  long  white  or  yellowish  hairs.    These  are 

separated  from  the  seeds 
and  freed  from  impuri- 
ties by  machinery  spe- 
cially designed  for  that 
purpose. 

Each  of  the  hairs 
thus  separated  is  covered 
with  a  thin  cuticle  by 
which  certain  waxy  and 
fatty  substances  are  se- 
creted ;  the  presence  of 
these  is  objectionable, 
as  they  repel  moisture, 
and  consequently  the 
wool  will  only  slowly 
absorb  watery  fluids. 
To  remove  them,  the 
cotton  wool  is  usually 
boiled  under  pressure 
with  a  dilute  caustic 
alkali,  after  which  it  is 
washed  and  bleached  by 
the  action  of  chlorinated 
lime  and  hydrochloric 
acid.  It  is  again  washed  and  then  dried  ;  finally  the  fibres  are 
loosened  by  machinery,  and  separated  by  a  current  of  air  from 
which  they  are  collected  as  a  fleecy  wool.  The  wool  thus  freed 
from  the  wax  and  fat  naturally  present  in  it  possesses  much 
better  absorbent  properties  and  is  in  most  cases  more  suitable 
as  a  surgical  dressing  (absorbent  wool). 


Fig.  197.— Cotton.    Magnified.  (Tschirch.) 
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Description. — Each  of  the  soft  white  filaments  of  which 
■cottonwool  consists  is  a  single  hair  from  the  sm-face  of  the  seed. 
They  attain  as  much  as  2  inches  in  length,  and  appear,  when 
examined  under  the  microscope,  as  flattened,  twisted  bands  with 
slightly  thickened,  rounded  edges.  Cotton  wool  should  readily 
smk  in  water,  showing  that  the  waxy  coating  with  which  it 
is  naturally  provided  has  been  removed,  as  directed  by  the 
Pharmacopoeia ;  it  should  not,  however,  communicate  to  water 
either  an  acid  or  an  alkaline  reaction,  as  might  be  the  case  if 
it  had  not  been  completely  freed  from  the  acids  and  alkalies 
commonly  used  to  remove  the  wax.  It  should  further  be 
inodorous  and  tasteless,  insoluble  in  water  but  almost  com- 
pletely soluble  in  solution  of  ammomo-sulptiate  of  copper.  Solu- 
tions of  iodine  colour  cotton  wool  yellow,  which  is  changed  to 
deep  blue  by  sulphuric  acid.  It  burns  easily,  leaving  less  than 
1  per  cent,  of  ash. 

Constituents. — Cotton  wool  consists  principally  of  cellulose 
(C,;H,oOg),„  associated  with  traces  of  inorganic  matter,  albu- 
minoids c^c.  The  fatty  matter  is  partly  a  wax  soluble  in  alcohol 
and  ether,  and  melting  at  86°  C,  partly  a  mixture  (apparently) 
of  stearic  and  palmitic  acids. 

Cotton  wool  is  best  identified  by  microscopic  examination. 
It  may  be  distinguished  from  animal  fibres  by  being  insoluble 
in  hot  8  per  cent,  solution  of  potassium  hydroxide,  by  not 
being  stained  permanently  yellow  by  a  solution  of  picric  acid,  and 
by  containing  only  traces  of  nitrogenous  substances.  It  differs 
from  many  other  vegetable  fibres  by  the  blue  colour  it  jaelds 
with  iodine  and  sulphuric  acid,  but  its  ultimate  identification 
can  be  effected  only  by  the  microscope. 


QALLS 

Source  &c. — Galls  are  excrescences  on  the  twigs  of  Quercus 
infectoria,  Olivier  (N.O.  Cupulifercc),  resulting  from  the  punc- 
ture and  deposition  of  the  eggs  of  Ci/nips  Gallce  tinctoricc, 
Olivier. 

Under  the  generic  term  of  galls  a  large  variety  of  excres- 
cences and  other  abnormal  formations  are  included,  that  are 
produced  not  only  upon  plants,  but  also  in  a  few  instances  upon 
animals,  the  exciting  cause  being  either  a  plant  or  an  animal. 
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The  plants  that  induce  the  formation  of  galls  are  exclusively 
fungi,  but  a  large  number  of  animals  are  capable  of  producing 
them,  the  principal  being  species  of  Cynips  and  Aphis.  Thus 
the  true  oak-apple,  the  bedeguar  of  the  rose,  the  oak  gall, 
oak  spangles,  &c.,  are  all  varieties  of  galls  produced  by  various 
insects. 

The  British  Pharmacopoeia  hmits  the  term  '  Galla,  galls,'  to 
a  particular  variety  of  gall  produced  by  a  particular  insect  upon 
a  particular  plant.  This  variety  of  gall  is  known  commercially 
as  '  Aleppo '  galls  or  '  Turkey  '  galls  ;  they  are  collected  in 
Asiatic  Turkey,  especially  in  the  province  of  Aleppo. 

The  female  gall-v^^asp  (the  male  insect  is  not  known)  pierces 
the  young  twig  of  the  oak  nearly  to  the  cambium  with  her 
ovipositor  and  deposits  one  or  more  eggs.  These  increase  in 
size,  and  in  all  probability  they  secrete  a  particular  fluid  that 
provokes  the  formation  of  the  gall.  An  abnormal  development 
of  tissue  now  takes  place,  completely  enclosing  the  eggs  or  the 
larvae  hatched  from  them,  lifting  them  out  of  the  twig  and  at 
the  same  time  furnishing  them  with  a  certain  amount  of  nutritive 
material  (starch  &c.)  After  the  larva  has  reached  maturity  it 
passes  into  a  chiysalis  from  which  the  gall-wasp  emerges  ;  the 
latter  bores  with  its  mandibles  a  hole  in  the  gall,  and  escapes  into 
the  air.  It  is  only  during  the  life  of  the  egg  or  the  larva  that 
the  gall  continues  to  grow ;  if  by  any  accident  either  the  egg  or 
the  larva  perishes,  the  growth  of  the  gall  is  at  once  arrested. 

Galls  should  be  collected 
preferably  before  the  insect 
escapes  ;  after  that  has  hap- 
pened they  become  lighter  iu 
weight  and  are  less  esteemed. 

Description. — Aleppo  galls 
are  nearly  spherical  in  shape 
Fig.  198.— Galls.    A,  showing  interior ;      and  vary  from  ^  to  f  inch  in 
B,  exterior,  both  with  hole  bored     ^liameter.   They  are  hard  and 
by  the  insect.     Yogi.)  ^  ,  •  n  • 

heavy,  and  bear,  especially  m 

the  upper  portion,  short,  bluntly  pointed  projections.  They 
are  of  a  bluish-green  or  olive-green  colour  externally,  yellowish 
or  brownish- white  within.  There  is  usually  a  small  cavity  m 
the  centre,  in  which  the  remains  of  the  larva'  or  of  the  gall- 
wasp  may.  be  found.  They  have  no  odour,  but  an  intensely 
astringent  taste  followed  by  a  shght  sweetness. 
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Constituents. — Galls  contain  as  principal  constituent  from 
50  to  70  per  cent,  of  tannic  acid,  which,  to  (listin<:^uish  it  from 
other  varieties  of  tannic  acid,  is  best  termed  ^'allotannic  acid. 
They  contain  also  a  little  (jallic  acid  (2  to  4  per  cent.)  and 
sugar. 

Uses. — Galls  are  used  medicinally  as  a  local  astringent 
chiefly  in  the  form  of  suppository  or  ointment.  They  find  an 
extensive  application  technically  in  tanning  and  dyeing,  in  the 
manufacture  of  ink,  &c. 

Varieties. —  White  galls  are  the  .galls  collected  after  the 
escape  of  the  gall-wasp  ;  they  are  rather  larger  than  the  '  blue  ' 
galls,  rather  hghter  in  weight,  and  yellowish  in  colour.  They 
are  less  esteemed,  and  are  considered  to  contain  less  gallotannic 
acid,  which,  however,  does  not  from  analyses  appear  always  to 
be  the  case. 

English  galls  or  oak  galls  (sometimes,  but  erroneously,  called 
'  oak-apples  ')  are  smooth,  globular,  brown  in  colour,  and  usually 
perforated.  They  are  much  less  astringent  than  Aleppo  galls, 
the  gallotannic  acid  in  them  amounting  to  about  15  to  20  per 
cent. 

Chinese  galls  are  produced  by  species  of  Apliis  on  Bhus 
semialata,  Murray  (N.O.  Anacardiacece)  ;  they  are  of  a  very 
irregularly  lobed  (not  spherical)  shape,  reddish-brown  in  colour, 
and  covered  with  a  thick,  grey,  velvety  down.  They  are  largely 
used  in  the  manufacture  of  gallotannic  acid,  of  which  they  con- 
tain about  70  per  cent. 
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SECTION  XI 

EXTRACTS  AND  DRIED  JUICES 

OPIUM 

Source  &c. — Opium  consists  of  the  dried  latex  of  the  opium 
poppy,  Papaver  somniferum,  LiiiD.  (N.O.  Pajmveracece).  The 
drug  was  apparently  known  in  very  remote  times,  as  both 
the  Greeks  and  Komans  were  well  acquainted  with  it,  and  with 
the  manner  in  which  it  was  collected  then,  as  it  is  now,  from 
the  unripe  capsule  of  the  opium  poppy.  The  physicians  of  the 
Arabian  school  probably  introduced  the  drug  into  India  as  well 
as  into  Europe.  It  was  originally  used  as  a  medicine,  the 
practice  of  opium-eating  having  originated  probably  in  Persia. 

Opium  is  collected  principally  in  Eiiropean  and  Asiatic 
Turkey,  in  Persia,  India,  China,  and  in  small  quantities  in 
Australia.  The  cultivation  of  the  opium  poppy  has  been  ex- 
perimentally carried  on  in  France,  Germany,  and  other  countries, 
where,  however,  the  expense  of  the  necessary  labour  and  land  has 
been  so  great  as  to  render  it  unprofitable,  although  opium  of 
very  high  quality  has  been  obtained.  Indeed,  the  highest  per- 
centage of  morphine  ever  observed  in  the  drug  (22-88)  was 
found  in  a  sample  collected  near  Amiens,  in  France. 

All  parts  of  the  plant  yield  on  incision  a  white  latex,  but  the 
unripe  capsule  is  especially  rich,  and  from  it  alone  opium  is 
obtained.  The  wall  of  the  capsule  contains  an  elaborate 
branching  and  anastomosing  system  of  laticiferous  vessels  that 
accompany  generally  the  fibrovascular  bundles  ;  these  vessels 
are  filled  with  a  white  milky  secretion,  and,  being  in  open  com- 
munication with  one  another,  when  incised  at  any  particular 
point  a  considerable  area  of  the  system  is  drained  of  its  latex. 

Although  the  methods  adopted  in  the  different  countries  for 
collecting  the  opium  vary  in  their  minor  details,  the  principal 
features  remain  the  same  ;  in  India  alone  a  particular  method 
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of  treating  the  opium  is  adopted .  Soon  after  the  petals  have 
fallen,  and  whilst  the  capsule  is  still  unripe,  being  about  H 
inches  in  diameter,  incisions  are  made  in  the  wall,  great  care 
being  taken  that  they  do  not  penetrate  to  the  interior  of  the 
fruit,  for  by  that  both  opium  would  be  lost  and  the  seeds  pre- 
vented from  ripening ;  the  latter  have  a  commercial  value,  for 
they  contain  a  fixed  oil  which  they  yield  when  submitted  to 
pressure. 

The  incisions  are  sometimes  limited  to  a  single  transverse 
one  extending  round  the  capsule  (Asia  Minor)  ;  sometimes  they 


Fig.  199. — Opium.  Poppy  capsules,  showing  the  different  methods  of  in- 
cising. (Vogl,  from  specimens  in  the  Museum  of  the  Pharmacological 
Institute,  Vienna.) 

are  oblique  or  vertical  and  two  or  three  together  (India),  or  the 
method  adopted  varies  in  different  districts  of  the  same  country. 
Sometimes  the  capsules  are  cut  once  only,  sometimes  they  are 
subjected  after  a  short  lapse  of  time  to  a  second  and  third 
cutting.  This  is  usually  done  in  the  afternoon,  and  on  the 
following  morning  the  latex  that  has  exuded  and  partiallj^  dried 
is  scraped  off  with  a  knife.  The  scrapings  are  united,  and  as 
soon  as  sufficient  has  been  collected  it  is  formed  into  a  cake 
which  is  partially  dried  by  exposure  to  the  sun. 

These  cakes  are  wrapped  in  poppy  leaves  (Asia  Minor)  or 
paper  (Persia,  India),  and  are  then  ready  for  exportation. 


384 


EXTEACTS  AND  DEIED  JUICES 


Varieties  of  Opium.— 1.  Turkey.— This  variety  of  opium 
is  obtained  in  both  European  and  Asiatic  Turkey.  In  the 
former,  Macedonia  produces  increasing  quantities  of  opium 
which  are  exported  from  Salonica,  and  the  cultivation  is  being 
pushed  forward  in  Bulgaria;  in  the  latter,  the  central  and 
north-western  districts  yield  the  bulk  of  the  drug,  which  is 
sent  chiefly  from  Constantinople  and  Smyrna. 

Turkey  opium  occurs  in  flattened  cakes  varying  commonly 
from  ^  to  2  lbs.  in  weight,  although  they  may  be  larger  as 
well  as  smaller.  They  are  covered  with  a  greyish-green  leaf  of 
the  poppy  plant,  the  broad  midrib  of  which  is  usually  con- 
spicuous, and  are  sprinkled  over  with  the  brown,  triangular, 
winged  fruits  of  a  species  of  Rumex.  These  are  said  to  be 
thrown  amongst  the  cakes  by  the  opium  merchants  to  prevent 
them  from  sticking  together. 

Bulgarian  opium  is  said  to  be  enveloped  in  a  vine-leaf. 

When  fresh  the  drug  is  plastic  ;  internally,  it  has  a  rich 
reddish-brown  colour  of  varying  depth,  and  is  coarsely  granular. 
It  has  a  strong  characteristic  and  not  unpleasant  odour  and  a 
bitter  taste. 

2.  Persian  Opium  is  produced  most  largely  in  the  south- 
western and  north-western  districts,  the  bulk  being  sent  from 
Ispahan.  It  is  usually  made  into  short,  bluntly  conical  masses 
weighing  about  12  ounces  each,  wrapped  in  paper  stamped 
with  the  name  of  the  merchant.  Occasionally  it  is  formed  into 
short  sticks  or  flat  cakes,  but  these  are  seldom  seen.  It  is 
usually  of  a  dark-brown  colour  internally  and  quite  homo- 
geneous, not  exhibiting  the  granular  appearance  that  charac- 
terises Turkey  opium ;  this  is  possibly  due  to  the  fact  that  a 
number  of  batches  of  the  opium  are  manipulated  by  expert  work- 
men into  a  homogeneous  mass  which  is  then  divided  into  cakes. 

The  bulk  of  the  opium  imported  into  England  consists  of  the 
Turkey  and  Persian  drugs,  but  the  major  part  of  the  opium  pro- 
duced in  Persia  is  exported  to  China. 

3.  Indian  Opium.— The  chief  opium -producing  districts  in 
India  are  the  central  districts  of  the  Ganges,  including  Behar, 
Benares,  and  Patna,  and  the  tablelands  of  Malwa  which  lie  to 
the  north-east  of  Bombay,  most  of  the  drug  being  produced  by 
licensed  cultivators  and  purchased  by  the  Government.  That 
which  is  destined  for  use  in  India  is  dried  in  the  sun  until  the 
moisture  in  it  is  reduced  to  10  per  cent.,  and  then  made  into  flat 
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cakes  (Bengal  abkari  opium)  or  round  balls  (Malwa  opium) 
and  wrapped  in  oiled  paper.  But  for  the  Chinese  market,  which 
takes  nearly  all  the  opium  produced  in  India,  it  is  formed  into 
round  balls  which  are  enveloped  in  cases  made  of  dried  poppy 
petals,  opium,  and  water,  each  cake  with  its  shell  resembling  a 
Dutch  cheese  in  size  and  shape.' 

4.  Chinese  Opium. — China  produces  large  and  increasing 
quantities  of  opium,  which,  however,  are  entirely  consumed  in 
the  country  and  not  exported. 

Constituents. — Among  the  numerous  constituents  of  opium 
the  most  important  are  the  alkaloids  it  contains.  Of  these  no 
less  than  twenty-one  have  been  reported,  but  the  existence  of 
some  of  these  in  the  drug  is  open  to  considerable  doubt.  Chief 
of  them,  both  in  its  medicinal  importance  and  in  the  quantity  in 
which  it  exists,  is  morphine ;  narcotine  and  codeine  are  of 
secondary  importance,  and  next  to  these  come  thehaine,  narceine, 
and  papaverine} 

All  these  are  well-defined,  crystalline  alkaloids,  and  together 
constitute  in  good  dry  opium  about  one-fifth  of  the  weight  of 
the  drug. 

Amongst  the  other  constituents  attention  must  be  directed 
to  meconic  acid,  a  crystalline  organic  acid  that  exists  to  the 
extent  of  about  5  per  cent,  combined  with  morphine ;  this  well 
characterised  and  easily  identified  acid  is  important  as  corrobo- 
rative of  the  presence  of  opium  in  toxicological  investigations. 

Meconin  and  meconoiosiii  are  two  indifferent  substances  and 
exist  in  small  quantity  only. 

Mucilage,  sugar,  wax,  caoutchouc,  and  salts  of  calcium  and 
magnesium  are  also  contained  in  opium,  but  starch,  tannin, 
oxalic  acid,  and  fat,  all  of  which  are  common  constituents 
of  plants,  are  not,  and  their  presence  therefore  indicates  adul- 
teration of  the  drug. 

The  quality  of  opium  is,  however,  determined  almost 
exclusively  by  the  proportion  of  morphine  it  contains.  Good 
Turkey  opium  yields  from  about  12  to  18  per  cent,  of  morphine 
(calculated  upon  the  dry  drug),  but  is  subject,  of  course,  to  con- 
siderable variation.    Persian  opium  is  less  rich  in  morphine, 

'  Details  of  the  interesting  but  irrational  process  will  be  found  in  the  Pharma- 
cographia  Indica. 

■  For  a  complete  list  and  a  table  of  the  reactions  by  which  they  may  be 
distinguished,  Allen's  Commercial  Organic  Anulrjsis,  vol.  iii.  part  ii.,  may  be 
consulted.  ^ 
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and  contains,  when  of  good  quality,  from  8  to  12  per  cent,  or 
in  exceptional  cases  as  much  as  14,  15,  or  even  16  per  cent. 
Indian  opium  is  invariably  poorer,  and  has  not  been  found  tq 
exceed  8-5  per  cent.,  varying  usually  from  4  to  7  per  cent. 
Chinese  opium  has  been  shown  to  contain  from  4-3  to  112  per 
cent. 

The  largest  proportion  ever  found  was  22-88  per  cent, 
in  a  sample  of  French  opium;  in  a  German  opium  21-75 
per  cent,  has  been  recorded,  but  these  are  exceptional  cases. 
The  alkaloid  certainly  exists  in  combination  with  acids 
(probably  partly  with  meconic,  partly  with  sulphuric  acid),  and 
is  easily  and  completely  extracted  by  water. 

Narcotine  varies  from  about  2  to  10  per  cent.  It  appears 
to  occur  in  larger  proportion  in  Indian  and  Persian  opium  than 
it  does  in  Turkey,  and  to  exist  in  the  free  state,  it  being  a  weak 
base. 

The  other  alkaloids  exist  in  small  proportion,  not  often 
exceeding  1  per  cent. 

The  necessarily  high  price  of  the  drug  and  its  nature  invite 
adulteration,  which  is  accordingly  frequently  practised.  Stones, 
small  shot,  pieces  of  lead,  and  such  substances  are  frequently 
found  in  opium.  Gum,  grape  must,  sugary  fruits  &c.  are  said 
to  be  frequently  added  to  it.  The  percentage  of  morphine,  the 
ash,  moisture,  and  residue  insoluble  in  water  all  give  valuable 
indications,  the  last-named  excluding  the  sugary  pulp  of 
apricots  and  other  fruits.  Gocd  opium  yields,  when  incine- 
rated, from  4  to  8  per  cent,  of  ash,  contains  about  12-5  per  cent, 
of  moisture,  and  yields  to  water  about  64  per  cent,  of  its  weight. 
The  residue  (insoluble  in  water)  will  contain  portions  of 
the  outer  epidermis  of  the  poppy  ca,psule,  but  not  of  the 
inner  (absence  of  powdered  capsules)  ;  these  are  more  fre- 
quent in  Turkey  than  in  Indian  opium,  the  former,  obtained 
usually  from  a  horizontal  incision,  requiring  more  scraping 
than  the  latter,  in  which  the  opium  collects  at  the  bottom  of  a 
vertical  incision.  Starch  should  not  be  present  in  appreciable 
quantity;  it  is,  however,  regularly  found  in  Persian  opium 
(Mjoen,  1895),  and  traces  are  said  to  be  frequently  present  in 
Turkey  opium  (Ctesar  and  Loretz,  1898),  but  in  the  latter 
case  not  in  quantity  sufficient  to  constitute  an  adulteration. 

Uses.— Opium  is  one  of  the  most  valuable  of  drugs.  It  is 
unexcelled  as  an  hypnotic  and  sedative,  and  is  frequently  ad- 
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ministered  to  relieve  pain  and  calm  excitement.  It  is  also  used 
as  an  astringent  in  diarrhoea  and  dysentery,  and  as  a  sedative 
in  certain  forms  of  congh,  dyspnoea,  ifcc. 


LAOTUOARIUM 

Source  &c. — Lactucarium  consists  of  the  dried  latex  of 
Lactuca  virosa,  Linn.  (N.O.  Gompositai),  and  other  species  of 
Lactuca.  Lactuca  virosa  is  a  native  of  central  and  southern 
Europe,  but  is  cultivated  in  England. 

All  the  plants  belonging  to  the  sub-order  Ligidiflorce,  in 
which  the  genus  Lactuca  is  included,  contain  a  system  of  lati- 
ciferous  vessels  forming  an  anastomosing  netv^ork  penetrating 
to  all  parts  of  the  plant  (compare  fig.  175).  They  are  especially 
numerous  in  the  bast  of  the  stem,  but  are  present  also  in  the  pith. 
Hence  when  the  stem  of  L.  virosa  is  wounded  a  free  exudation 
of  latex  takes  place,  in  the  form  of  a  white  milky  fluid  of 
intensely  bitter  taste.  This  latex  when  dried  constitutes  the 
drug.  It  is  collected  by  cutting  the  stem  off  about  a  foot 
below  the  summit ;  the  latex  exudes,  and  by  the  following  day 
has  partially  hardened ;  it  is  then  removed  and  a  slice  cut  off 
the  stem,  which  results  in  a  further  exudation  of  latex.  The 
cutting  is  repeated  throughout  the  summer,  the  collected  latex 
being  finally  dried  in  small  earthen  dishes,  and  broken  into 
irregular  pieces. 

Lactucarium  is  collected  to  some  extent  in  this  country 
(Market  Deeping),  in  Germany  (near  Zell  on  the  Mosel),  and  in 
France  (Clermont-Ferrand) .  The  collection  of  the  drug  in  the 
same  way  as  that  in  which  opium  is  collected  from  the  opium 
poppy  was  first  suggested  in  1799 ;  although  the  sedative 
properties  of  the  plant  have  been  long  known,  lactucarium  is 
not  now  much  used. 

Description. — Lactucarium  occurs  in  hard,  opaque,  irregu- 
lar, angular  pieces,  sometimes  flat  or  curved  on  one  or  two 
of  their  sides,  of  a  dingy  brown  or  reddish-brown  colour.  In 
the  interior  they  are  paler,  if  quite  fresh  creamy  white  and  of 
the  consistence  of  wax  ;  but  the  colour  changes  by  exposure 
to  a  dull  brown,  the  drug  becoming  at  the  same  time  hard.  They 
possess  a  strong  characteristic  odour,  different  from  but  recalling 
that  of  opium,  and  a  bitter  taste. 
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Lactucarium  is  tough  and  difficult  to  powder.  Boiled  m 
water  it  softens  to  a  plastic  mass,  but  only  very  little  of  it  is 
soluble.  The  cooled  and  filtered  liquid  should  not  be  coloured 
blue  by  iodine,  indicating  the  absence  of  starch,  which  has 
been  found  in  factitious  lactucarium,  but,  as  composite  plants 
contani  no  starch,  should  not  be  present  in  the  genuine  drug. 
Lactucarium  is  only  partially  soluble  in  alcohol  and  ether. 

Constituents.— It  appears  doubtful  whether  lactucarium 
possesses  any  particular  therapeutic  action,  although  it  has 
been  used  as  a  sedative.  Lactucin,  lactucic  acid  (crystalline), 
and  lactucopiorin  (amorphous)  are  three  bitter  principles,  the  re- 
examination of  which  is  to  be  desired.  Lactucerin  (lactucone), 
constituting  about  one-half  of  the  drug,  and  extracted  from  it 
by  boiling  alcohol,  is  a  crystalhne,  tasteless,  inert,  waxy  sub- 
stance (yielding  by  saponification  acetic  acid  and  a-  and 
yS-lactucerol) . 

In  addition  to  these  constituents,  that  are  apparently 
peculiar  to  lactucariam,  various  other  substances  commonly 
found  in  the  latex  of  plants  have  been  detected,  such  as  caou- 
tchouc, albumen,  mannite,  certain  inorganic  substances  &c. 

The  alkaloid  hyoscyamine,  which  Dymond  detected  in  both 
wild  and  cultivated  lettuce,  especially  when  the  flowering  stage 
is  reached,  and  to  which  possibly  any  sedative  action  of  the 
fresh  plant  might  be  due,  could  not  be  found  in  lactucarium. 

Uses. — Lactucarium  has  been  used  as  a  sedative,  but  is  now 
not  much  employed. 


ELATERIUM 

Source  &C. — Elaterium  is  the  feculence  that  is  deposited,  on 
standing,  by  the  juice  of  the  nearly  ripe  fruit  of  the  Squirting 
Cucumber,  collected  and  dried.  This  plant,  Ecballiiim Elaterium, 
Eich.  (N.O.  Cucurhitaceca) ,  is  a  rough,  prostrate,  trailing  plant 
common  in  southern  Europe,  particularly  in  the  countries 
bordering  on  the  Mediterranean.  It  is  cultivated  to  a  limited 
extent  in  England  (Hitchin,  Ampthill),  the  majority  of  the 
commercial  drug  being  imported  from  Malta.  The  plant  and 
the  drug  under  notice  have  long  been  known,  the  process 
described  by  Dioscorides  for  making  elaterium  being  almost 
identical  with  the  method  now  adopted. 
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Wlicu  the  fruit  is  ripe  it  is  forcibly  separated  from  tlie 
peduncle,  and  at  the  same  time  its  seeds  and  juice  are  ejected. 
The  fruits,  which  resemble  small  hairy  gherkms  about  U  to  2 
inches  long,  are  therefore  collected  before  they  are  quite  ripe, 
sliced,  and  pressed  ;  the  slightly  turbid  juice  is  allowed  to  stand  • 
during  which  it  becomes  more  turbid,  and  throws  down  a  deposit 
which  is  collected,  drained,  and  dried.  This  forms  the  elatenum 
of  commerce. 

Description.— Elaterium  occurs  in  thin,  opaque,  curved 
pieces  about  yV  "'ch  thick,  pale  green  in  colour  if  fresh, 
from  the  presence  presumably  of  a  little  chlorophyll,  but 
becoming  greyish-green  and  finally  yellowish-grey  by  keeping. 
It  is  light  and  friable,  breaking  readily  with  a  short,  very 
finely  granular  fracture  exhibiting  minute  crystals  when 
examined  with  a  lens.  It  has  a  slight  odour,  and  bitter,  acrid 
taste.  It  should  not  effervesce  when  moistened  with  dilute 
acid,  nor  should  it  give  a  blue  colour  when  iodine  is  added  to  a 
cooled  decoction,  these  tests  indicating  respectively  the  absence 
of  chalk  or  other  carbonates,  and  starch,  such  substances 
having  been  used  to  adulterate  elaterium.  It  should  not  yield 
more  than  10  per  cent,  of  ash  (indicating  the  absence  of  an 
undue  proportion  of  inorganic  matter) . 

Constituents. — The  principal  constituent  of  elaterium  is  a 
crystalline  substance,  elaterin,  of  which  it  contains  when  pure 
about  30  per  cent.,  commercial  elaterium  of  good  quality  yield- 
ing not  less  than  25  per  cent.  The  commercial  English  drug 
has  been  found  to  yield  from  19-7  to  27-1,  whilst  the  Maltese, 
which  generally  contains  chalk  and  starch,  yielded  from  13*8  to 
17-2  per  cent.  This  variation  in  the  proportion  of  active  con- 
stituent has  led  to  the  substitution  of  elaterin  for  elaterium  in 
the  British  Pharmacopoeia,  and  it  remains  to  be  seen  whether 
this  principle  could  not  be  more  economically  produced  from 
the  entire  plant  than  from  the  juice  of  the  fruits. 

Elaterin  has  been  obtained  in  the  form  of  small,  colourless, 
scaly  crystals  with  a  bitter  taste ;  it  is  sparinglj'^  soluble  in 
alcohol,  but  readily  in  chloroform.  It  contains  no  nitrogen, 
and  is  therefore  not  an  alkaloid,  nor  does  it  possess  the 
properties  of  an  acid  or  exhibit  those  of  glucoside. 

In  addition  to  elaterin  the  drug  contains  about  12  per  cent, 
of  moisture  and  8  per  cent,  of  mineral  matter  (Pharmacographia) , 
the  other  constituents  being  at  present  unknown. 
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Uses.— Elaterin,  the  active  constituent  of  elaterium,  is  the 
most  powerful  hydragogue  cathartic  known,  iDroducing  in  doses 
of  even  yV  to  ^  grain  numerous  very  watery  motions.  Like 
elaterium  it  is  almost  entirely  used  as  a  hydragogue  purgative 
in  dropsies  and  uraemia. 


aUTTAPEROHA 

Source  &c. — Guttapercha  is  the  dried,  purified  latex  of 
several  species  of  Palaquium  (N.O.  Sapotaceai)  and  certain 
allied  plants.  Not  only  members  of  the  genus  Palaquiuvi,  but 
species  belonging  to  other  genera  of  the  same  order,  and  even  to 
other  natural  orders  (e.g.  Apocynacece) ,  yield  products  of  allied 
nature. 

The  principal  species  from  which  guttapercha  is  obtained 
are  P.  ohlongifolium,  Burck,  P.  horneense,  Burck,  P.  Leerii, 
Burck,  and  P.  Treuhii,  Burck,  all  of  which  are  stately  trees  in- 
digenous to  the  Malay  Archipelago.  They  contain  in  the  bast,  as 
well  as  in  the  cortical  parenchyma  of  the  stem,  extending  into  the 
mesophyll  of  the  leaves,  numerous  superposed,  elongated,  latici- 
ferous  cells  which  are  filled  with  a  granular  latex.  It  is  this 
latex  that  forms,  when  properly  prepared,  guttapercha.  To  that 
end  the  trees  with  a  trunk  about  a  foot  in  diameter  are  felled, 
the  branches  stripped  off,  and  transverse  or  oblique  channels  are 
cut  in  the  bark.  Into  these  the  latex  is  discharged,  and  in  them 
it  coagulates.  This  coagulation  is  apparently  due  to  the  co- 
agulation of  an  albumin  in  the  latex  by  which  the  separate 
particles  of  guttapercha  are  entangled  and  retained.  The  co- 
agulated latex  is  then  scraped  from  the  incision,  kneaded  under 
hot  water  to  free  it  from  accidental  impurities,  beaten  with 
mallets,  and  finally  made  into  cakes  which  are  bought  up  by 
Chinese  merchants. 

At  present  Sumatra  yields  the  bulk  of  commercial  gutta- 
percha, but  the  destructive  and  wasteful  method  of  collection 
has  led  to  numerous  endeavours  to  cultivate  the  trees  and 
obtain  from  them  the  guttapercha  by  a  more  rational  method. 
These  endeavours  have  met  with  some  success.  It  has  been 
found  that  the  leaves  contain  more  guttapercha  than  the  stem- 
bark,  and  that  it  can  be  extracted  by  boiling  the  dried  and 
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crushed  leaves  with  a  suitable  solvent,  such  as  toluol  or  hot 
petroleum  spirit ;  from  the  latter  solution  the  pure  guttapercha 
is  deposited  on  cooling  (Obich's  process).  Not  only  are  the 
trees  preserved  by  this  means,  but  the  stools  of  trees  that  have 
already  been  felled  ssnd  up  shoots,  the  leaves  of  which  can  be 
utilised  although  the  stems  are  too  young  to  fell. 

The  yield  by  incision  has  been  variously  computed  at  about 
10  to  20  ounces  from  each  tree,  whilst  the  leaves  are  said  to 
yield  10  per  cent,  of  their  weight. 

Description. — Crude  guttapercha  occurs  in  commerce  in 
lumps  or  blocks  of  very  variable,  often  large  size,  of  a  brown  or 
greyish-brown  colour  externally,  reddish-yellow  or  reddish-grey 
internally,  and  of  laminated  or  fibrous  nature.  It  has  an  odour 
that  is  not  disagreeable  (especially  when  rubbed),  and  it  is  flexible 
though  scarcely  elastic.  It  often  contains  mechanical  impurities, 
from  which  it  is  freed  by  slicing  and  washing  it  and  pressing 
it  whilst  plastic  through  wire  gauze,  or  by  softening  in  hot 
water  and  rolling  into  strips  ;  these  are  then  torn  by  machinery 
into  shreds  and  the  shreds  kneaded  into  dark-brown  lumps 
(purified  guttapercha) . 

White  guttapercha  is  prepared  by  dissolving  purified  gutta- 
percha in  chloroform,  decolorising  the  solution  with  charcoal, 
filtering,  and  precipitating  with  alcohol. 

Purified  guttapercha  is  firm,  tough,  and  flexible,  but 
scarcely  elastic  ;  it  can  be  cut  easily  with  a  knife,  and  at  a 
temperature  of  45°-60°  C.  it  softens  and  can  be  rolled  or  drawn. 
It  is  soluble  in  chloroform  and  carbon  disulphide  in  the  cold ; 
turpentine  and  benzol  dissolve  it  when  warmed,  alcohol  and 
ether  only  partially,  whilst  caustic  alkalies  and  dilute  acids  have 
no  action  upon  it.  It  is  a  very  bad  conductor  of  heat  and 
electricity,  and  upon  the  latter  fact  depends  its  extensive  use  as 
an  insulator. 

Constituents.— Guttapercha  consists  principally  of  a  hydro- 
carbon, gutta,  having  the  formula  (C„H,,)„,  and  two  resinous 
substances,  fluavil  and  alhan ;  fluavil  (C.^Hi^O)  can  be  dis- 
solved from  guttapercha  by  cold  alcohol,  and  from  the  residue 
hot  alcohol  removes  alban  (C,„H,.0,) 

uses.— Apart  from  the  varied  technical  uses  of  guttapercha 
a  solution  of  that  substance  in  chloroform  is  used  to  form  a  pro- 
tective covering  on  the  skin  or  as  a  means  of  applying  various 
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CAOUTCHOUC 

Source  &C. -  Caoutchouc  is  a  substance  contained  in  the 
latex  of  a  large  number  of  plants,  especially  of  those  belonging 
to  the  natural  orders  UrticacecB,  Euphorbiacece,  And  Apocynacece, 
but  by  no  means  confined  to  these.  Indeed  it  is  so  wiilely 
distributed  that  in  all  cases  the  latex  of  plants  appears  to  contain 
caoutchouc  or  some  similar  substance  as  a  constant  constituent. 
Many  secrete  it  in  such  quantity  as  to  form  suitable  sources  for 
its  commercial  production.  Commercial  caoutchouc  is,  however, 
not  quite  pure,  as  the  caoutchouc  is  associated  with  fat,  resin  &c. 
Such  commercial  impure  caoutchouc  is  commonly,  and  perhaps 
better,  termed  '  rubber  '  or  '  indiarubber.' 

All  the  plants  from  which  indiarubber  is  commercially 
obtained  are  natives  of  tropical  climates.  Chief  amongst  them 
are  Hevea  brasiliensis ,  Miill.  Arg.  (N.O.  Eiiphorbiacece),  and 
other  species  (Brazil),  Castilloa  elastica,  Cery.  (N.O.  UrticacecB), 
and  other  species  of  Castilloa  (Central  America,  Ecuador,  Peru), 
Ficus  elastica,  Eoxb.  (N.O.  Urticacece),  and  other  species  (India 
and  Australia),  Vahea  and  Landolphia  species  (N.O.  Ajoo- 
cynacecB,  Africa).  The  latex  is  obtained  by  incision  and  coagu- 
lated. The  means  by  which  this  coagulation  is  effected  is  not 
the  same  in  all  cases,  but  varies  with  the  nature  of  the  latex  ; 
thus  the  alkaline  latex  of  Hevea  requires  an  acid  to  coagulate  it, 
and  this  is  obtained  by  burning  wood  and  palm  nuts,  and  allowing 
the  smoke,  which  contains  acetic  acid,  to  impinge  upon  the 
latex.  The  latex  of  Castilloa,  which  is  acid,  is  coagulated  by 
an  extract  of  certain  plants  {Ipomoia  Bona-nox,  Linn.) 

The  coagulation  consists  in  the  coagulation  of  certain 
albumins,  by  which  the  particles  of  caoutchouc  suspended 
in  the  latex  are  collected  into  a  curdy  mass  which  on  drying 
becomes  tough  and  elastic. 

Description.— Para  rubber,  which  is  the  only  official  variety, 
is  obtained  from  species  of  Hevea  (N.O.  Euphorbiacece) ,  and 
occurs  in  commerce  in  elastic  masses  of  varying  form  and  size, 
which  are  of  a  brownish-black  colour  externally,  paler  within, 
and  are  usually  composed  of  a  number  of  thin  layers  separated 
by  dark  lines ;  these  are  produced  by  the  coagulation  of 
successive  coats  of  latex.    The  drug  is  insoluble  in  water, 
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alkalies,  or  dilute  acids,  but  chloroform,  oil  of  turpentine,  carbon 
bisulphide,  and  benzol  make  it  swell  and  become  soft  and 
gelatinous,  one  constituent  of  the  rubber  apparently  dissolvmg 
leaving  the  other  undissolved,  but  in  a  more  or  less  dismtegrated 
conditton.  Digestion  with  alcohol  removes  from  Para  rubber 
about  1-5  per  cent,  of  resin,  but  inferior  qualities  may  yield 
much  more. 

Constituents.— Para  rubber  consists  principally  of  caou- 
tchouc, which  when  quite  pure  is  white  and  corresponds  to  the 
empirical  formula  (C,oH„;)„ ;  various  foreign  substances,  such  as 
resin,  fat,  colouring  and  mineral  matter,  are,  however,  always 
associated  with  caoutchouc  in  the  commercial  drug. 


ALOES 

Source  &c.— Aloes  is  officially  described  as  the  juice  that 
flows  from  the  transversely  cut  leaves  of  certain  species  of  Aloe 
(N.O.  Liliacece)  evaporated  to  dryness. 

The  aloe  plants  are  indigenous  to  eastern  and  southern 
Africa,  but  have  been  introduced  into  other  tropical  countries,  as 
for  instance  the  West  Indies,  and  will  flourish  even  in  southern 
Europe.  They  produce  spikes  of  yellow  or  red  flowers  and 
large  fleshy  leaves  resembling  those  of  the  American  agave,  an 
ornamental  plant  commonly  grown  in  this  country  and  often 
erroneously  called  an  aloe. 

The  leaf,  which  is  fleshy  and  mucilaginous  in  its  interior, 
contains  near  the  epidermis  a  row  of  isolated,  fibro vascular 
bundles  each  of  which  is  surrounded  by  an  endodermis.  The 
cells  of  the  pericycle  (within  the  endodermis)  are  unusually 
large,  and  filled  with  a  yellow  liquid,  the  aloetic  juice.  When 
the  leaves  are  cut  from  the  plant  this  juice  drains  from  the  cells 
containing  it.  Probably  the  transverse  walls  of  the  cells,  which 
are  much  elongated  and  arranged  in  axial  rows,  give  way  under 
the  pressure  exerted  upon  them  by  the  surrounding  tissue,  and 
thus  the  aloetic  juice  is  drained  from  cells  situated  at  a  consider- 
able distance  from  the  incision. 

Little  or  nothing  flows  from  the  mucilaginous  tissue  in  the 
centre  of  the  leaf,  and  as  it  contains  no  aloetic  juice  no  effort  is 
or  should  be  made  to  obtain  it  ;  in  fact  its  presence  would  lower 
the  quality  of  the  aloes. 
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The  drug  is  obtained  chiefly  from  eastern  and  southern 
Africa  and  from  the  West  Indies.  The  means  by  which  it  is 
obtanied  are  probably  practically  identical  in  all  three  countries 
but  It  IS  much  to  be  regretted  that  we  are  lamentably  ignorant 
of  the  exact  localities  in  which  aloes  is  obtained,  the  plants  that 
yield  It,  or  the  methods  adopted  in  its  preparation.    The  leaves 

are  cut  from  the  plant 
and  placed  so  that  the 
juice  that  drains  from 
the  aloetic  cells  may 
be  received  in  any  con- 
venient vessel.  This 
juice  is  then  concen- 
trated, either  (probably) 
by  allowing  it  to  eva- 
porate spontaneously 
(Socotrine  aloes)  or  by 
boiling  it  until  it  has 
reached  the  desired 
consistence,  when  it 
is  poured  into  boxes 
or  gourds  and  allowed 
to  solidify  (West  In- 
dian and  South  African 
aloes). 

Tbe  manner  in 
which  this  operation  is 
performed  has  a  re- 
markable influence  on 
the  physical  characters 
of  the  aloes.  If  the 
juice  is  rapidly  con- 
centrated, the  concen- 
tration carried  as  far  as 
practicable,  and  the  resulting  aloes  quickly  cooled,  a  drug  is 
obtained  that  breaks  with  a  vitreous  or  glassy  fracture,  and  in 
small  splinters  is  quite  homogeneous  and  transparent  even 
when  examined  under  the  microscope.  Such  an  aloes  is  termed 
a  '  vitreous,'  '  lucid,'  or '  glassy  '  aloes.  But  if  the  evaporation  be 
carried  on  slowly  and  not  quite  so  far  as  in  the  preceding  case,  a 
drug  is  obtained  that  is  opaque  and  exhibits  when  examined  under 


Fig.  200. — Transverse  section  near  the  margin  of 
an  Aloe  leaf.  ep,  epidermis ;  gfb,  vascular 
bundle,  the  pericyclic  cells,  a,  of  which  are 
much  enlarged  and  contain  a  granular  secretion 
(aloes) ;  cr,  calcium  oxalate  crystals  ;  m,  muci- 
laginous parenchyma.    Magnified.  (Tschirch.) 
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the  microscope  minute  prismatic  crystals  embedded  in  a  trans- 
parent resinous  mass.  Such  an  aloes  is  termed  '  hepatic  '  or 
'  livery.'  The  crystals  that  it  contains  are  aloin,  and  the  reason 
why  in  this  case  the  aloin  crystallises,  whilst  in  the  vitreous 
aloes  it  does  not,  is  probably  to  be  found  in  the  fact  that  the 
conditions  under  which  evaporation  takes  place  are  more 
favourable  to  crystallisation;  this  is  also  influenced  by  the 
facility  with  which  the  particular  variety  of  aloin  crystallises. 
Hence  Natal  aloes,  which  contains  an  aloin  that  crystaUises 
with  extreme  facility,  is  opaque,  whilst  Cape  aloes,  which 
contains  an  aloin  that  is  difficult  to  crystallise,  is  vitreous. 
Nevertheless  every  variety  of  aloes  not  only  may,  but  actually 
does,  occur  in  both  the  vitreous  and  the  opaque  modification. 

Varieties  of  Aloes. — The  chief  commercial  varieties  of  aloes 
may  be  conveniently  considered  under  three  heads,  viz.  :  east 
African,  south  African,  and  West  Indian. 


East  Afeican  Aloes 

1.  Socotrine  Aloes. — This  variety  is  stated  in  the  British 
Pharmacopoeia  to  be  derived  from  Aloe  Perry i.  Baker,  and 
probably  other  species.  It  is  brought  by  Arab  traders  from 
the  east  coast  of  Africa,  the  island  of  Socotra  (600  miles  west 
of  Aden),  and  possibly  also  from  the  coast  of  Arabia,  to 
Bombay,  whence  it  is  exported  to  Europe.  It  arrives  usually 
in  kegs  or  tins,  and  commonly  has  a  pasty,  semi-liquid,  or  even 
■treacly  consistence.  It  is  then  of  a  brownish-yellow  colour 
and  quite  opaque,  but  if  not  too  viscid  it  separates  on  standing 
into  a  clear,  dark-brown,  supernatant  liquid  and  a  dark-yellow 
sediment  which  under  the  microscope  is  seen  to  consist  of 
minute  prismatic  crystals  (aloin).  The  odour  of  the  fresh  aloes 
is  remarkably  unpleasant,  but  this  changes  when  the  aloes  is 
kept  under  certain  (not  at  present  precisely  known)  conditions 
to  a  rather  agreeable  fragrance  that  has  been  compared  to 
myrrh  and  saffron. 

As  this  variety  of  aloes  contains  a  varying  amount  of  water, 
and  is  not,  as  imported,  in  a  suitable  condition  for  use  in  phar- 
macy, it  must  be  dried  at  a  gentle  heat.  It  then  forms  hard, 
dark-brown  or  sometimes  nearly  black  masses,  breaking  with  a 
dull,  waxy,  uneven,  often  porous  fracture,  and  possessing  a 
strong  characteristic  odour  and  an  extremely  bitter,  nauseous 
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taste.  It  should  be  almost  entirely  soluble  in  alcohol,  and  yield 
about  half  Its  weight  to  cold  water.  Small  splinters  are  opaque 
but  mounted  m  a  drop  of  almond  oil  and  examined  under  the 
microscope  they  exhibit  numerous  minute  prismatic  crystals  (of 
alom)  embedded  in  n.  transparent,  dark  yellowish-brown  mass 
This  aloes  therefore  belongs  to  the  class  of  aloes  known  as  livery 
or  hepatic  aloes.  From  other  aloes  it  may  be  distinguished  by 
moistening  a  little  of  the  powder  with  nitric  acid,  when  a 
reddish  or  yellowish-brown  colour  is  produced. 

2.  Zanzibar  Aloes,  which  is  sometimes  regarded  as  a  variety 
of  Socotrine,  is  imported  in  hard  dark  masses  often  packed  in 
monkey  (or  goat)  skins.  It  has  a  liver-brown  colour,  and  a  dull 
waxy,  but  nearly  smooth  and  even  fracture.  In  this  respect  it 
differs  from  the  foregoing;  which  breaks  with  an  uneven 
fracture,  as  it  does  also  in  its  odour,  which  is  characteristic  and 
strong  but  not  disagreeable. 

Both  the  foregoing  varieties  of  aloes  are  usually  hepatic,  a 
fact  that  points  to  a  slow  concentration  of  the  aloe  juice, 
possibly  by  spontaneous  evaporation.  Both  occur  also  in  the 
vitreous  variety,  but  east  African  aloes  is  seldom  imported  in 
this  condition. 


South  Afeican  Aloes 

3.  Cape  Aloes. — Large  quantities  of  aloes  of  excellent  quality 
are  exported  from  Mossel  Bay  and  Cape  Town  in  Cape  Colony, 
but  the  botanical  source  of  it  is  at  present  unknown.  This 
variety  of  aloes,  which  is  preferred  in  Austria  and  Germany, 
occurs  in  masses  of  a  dark  reddish-brown  or  nearly  black  colom', 
often  with  a  greenish  tinge,  and  breaking  with  a  clean,  glassy 
fracture.  Thin  splinters  are  perfectly  transparent,  of  a  reddish- 
brown  or  amber-yellow  colour,  and  exhibit  no  trace  of  crystals 
when  examined  under  the  microscoj)e.  It  belongs  therefore 
to  the  class  of  glassy,  lucid,  or  vitreous  aloes,  and  may  be 
easily  distinguished  from  all  other  glassy  aloes  by  its  very 
distinctive  sour  odour  and  by  the  pale  yellow  colour  of  its 
powder. 

Cape  aloes  seldom  occurs  in  the  hepatic  modification,  as  the 
aloin  it  contains  shows  little  disposition  to  crystalhse. 

Natal  Aloes. — This  variety  of  aloes  is  not  now  much  used. 
Like  Cape  aloes  its  botanical  source  is  obscure  ;  Aloe  ferox,  Mill., 
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appears  to  yield  part  of  the  aloes  exported  from  Natal  (Wood), 
but  this  statement  lias  been  doubted  (Holmes) . 

It  is  almost  always  opaque,  and  has  a  characteristic,  dull 
greenish-black  or  dull  brown  colour.  In  odour  it  closely 
resembles  Cape  aloes,  and  it  may  therefore  be  easily  distinguished 
from  all  other  opaque  aloes  by  this  character  alone.  It  yields 
when  scraped  a  pale  greyish-green  or  sometimes  pale  yellowish 
powder,  and  when  this  is  mixed  with  a  little  sulphuric  acid  and 
the  vapour  of  nitric  acid  blown  over  it,  a  deep  blue  coloration  is 
produced. 

These  last  three  characters  are  so  distinctive  that  Natal 
aloes  is  one  of  the  easiest  to  identify. 


West  Indian  Aloes 

5.  Barbados  Aloes.— B\xt  very  little  aloes  is  now  produced 
in  the  island  of  Barbados,  and  that  which  bears  this  name  is 
in  reality  prepared  in  the  Dutch  islands  of  Cura9ao,  Aruba,  and 
Bonaire ;  it  is  therefore,  often  and  more,  appropriately  termed 
Cura9ao  aloes.  The  plant  which  yields  it  appears  to  be  Aloe 
chinensis,  Baker,  a  species  closely  allied  to  but  not  identical 
with^/oe  vulgaris,  Lam.,  to  which  this  variety  of  aloes  is  often 
referred. 

Cura9ao  or  Barbados  aloes  arrives  usually  m  boxes,  some- 
times in  gourds.  It  occurs  in  both  the  glassy  as  well  as  in  the 
opaque  variety ;  the  former  commercially  known  as  '  Capey ' 
Barbados,  becomes  opaque  and  'hepatic  '  on  keeping,  a  change 
to  be  ascribed  to  the  slow  crystallisation  of  the  aloin.  It  is 
also  by  no  means  uncommon  to  find  packages  that  are  partly 
filled  with  glassy,  partly  with  opaque,  aloes ;  such  differences 
m  the  appearance  are  probably  due  to  shght  differences  m 
the  mode  of  evaporating  the  juice. 

Hepatic  Cura9ao  aloes  varies  in  colour  from  yellowish  or 
reddish-brown  to  chocolate-brown  or  nearly  black.  It  breaks 
with  a  dull,  waxy,  even  fracture,  small  splinters  exhibiting 
under  the  microscope  numerous  minute  crystals  of  aloin  It 
closely  resembles  Zanzibar  aloes,  and,  in  fact,  can  be  distm- 

fdour  T  "''"""''^^  '''''^  "^^y  d^^t^-^tive 

odour.     The  powder  imparts  a  crimson  colour  to  nitric  acid 
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Vitreous  Cum^ao  aloes  is  distinguished  from  the  hepatic 
by  its  transparency.  It  has  usually,  in  small  fi-agments, 
a  garnet-red  colour;  in  other  respects  it  resembles  the 
foregoing. 

The  following  chemical  tests  may  be  of  service  to  the 
student  in  distinguishing  the  varieties  of  aloes  (Bainbridge  and 
Morrow) . 

Nitric  acid  Sulplmrio  and  vapour 

of  nitric  acid 

Socotrine  aloes    .       .    reddish -brown  .....   

Zanzibar     „      .       .        ,,   . 

Cape  „      .       .    permanent  green  after  standing  a  few 

minutes   

Natal         „      .       .    permanent  crimson   ....   deep  blue 
Curasao      „      .       .    evanescent  crimson   ....  — 


The  student  should  have  little  difficulty  in  identifying  the  five 
foregoing  varieties  of  aloes.  Two  only  (Cape  and  CuraQao)  are 
commonly  met  with  in  the  vitreous  form,  and  they  are  easily  dis- 
tinguished both  by  their  colour  and  by  their  very  different  odour. 
Four  (Socotrine,  Zanzibar,  Natal,  and  Cura9ao)  are  hepatic. 
Of  these  the  odour  of  Natal  distinctly  recalls  that  of  Cape, 
whilst  the  greyish-green  or  pale  yellowish-brown  powder  is 
characteristic.  Socotrine  aloes  is  remarkable  for  its  unpleasant 
odour  and  uneven,  porous  fracture.  Zanzibar  and  hepatic 
Curacao  are  very  similar  in  appearance,  but  differ  in  odour ; 
these  are  the  only  two  likely  to  be  confused,  and  if  necessary 
the  chemical  test  must  be  applied. 

Constituents. — All  the  aloes  alluded  to  contain  a  crystalline, 
bitter,  purgative  principle,  aloin,  which,  however,  in  most 
cases  varies  with  the  variety  of  the  drug.  Socotrine  and 
Zanzibar  aloes  contain  socaloin,  Barbados  (Cura9ao)  aloes 
contains  barhaloin,  Cape  aloes  capaloin,  and  Natal  aloes 
nataloin.  These  aloins  vary  not  only  in  composition  but  also 
in  physiological  effect,  capaloin  being  the  most  powerful, 
whilst  nataloin  has  but  little  purgative  action  on  human  beings. 
They  are  all  anthracene  derivatives,  and  are  the  sources  of  the 
characteristic  colour-reactions  that  have  been  already  alluded  to. 
They  are  slightly  soluble  in  cold  water,  more  soluble  in  hot  water 
and  in  alcohol.  The  official  aloin  may  be  obtained  from  either 
Socotrine  or  Barbados  aloes,  and  may  therefore  be  either  socaloin 
or  barhaloin,  but  the  latter  is  the  one  usually  found  in 
commerce. 
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The  proportion  in  which  these  aloins  are  present  in  the 
respective  aloes  is  not  acciu'ately  known. 

Treiimann  (1880)  actually  obtained,  on  the  larger  scale,  16 
per  cent  of  aloin  from  a  sample  of  Barbados  aloes,  and  esti- 
mated the  total  quantity  present  at  about  60  per  cent.,  as  great 
loss  in  its  separation  is  unavoidable. 

Tilden  (1872)  also  obtained  20  to  25  per  cent,  of  aloin 
from  Barbados  aloes  ;  and  as  there  appears  to  be  considerable 
loss  in  the  extraction,  it  may  be  assumed  that  this  variety  of 
aloes  may  contain  np  to  half  its  weight  of  crystalline  aloin. 

The  same  is  probably  true  of  Socotrine  and  Natal  aloes. 
From  Cape  aloes  Treumann  obtained  upwards  of  9  per  cent,  of 
capaloin. 

The  attempts  that  have  been  made  to  assay  aloes  for  aloin 
have  yielded  rather  lower  figures  {e.g.  Schafer  15  to  30  per 
cent.),  but  it  is  doubtful  whether  they  can  be  relied  upon  as 
being'  accurate.  Pedersen  (1898)  ascribes  the  following  com- 
position to  Barbados  aloes  : — 

Eesin   12-65 

Barbaloin   12-25 

Emodin  0-15 

Ash  

Water   lO'SO 

Amorphous  substances  soluble  in  water    .       .  62-70 

100-00 

The  resin  proved  to  be  a  compound  of  aloresinotannol  with 
cinnamic  acid,  the  resin  from  Cape  aloes  yielding  paracumaric 
acid. 

The  presence  of  emodin  is  interesting,  as  it  furnishes  an 
explanation  of  Borntrager's  reaction  for  aloes.  This  consists  in 
shaking  a  solution  of  aloes  with  benzene,  which  extracts  from 
it  a  yellow  substance.  The  benzene  solution  is  separated  and 
shaken  with  ammonia,  by  which  the  yellow  colour  is  changed  to 
reddish-violet  and  taken  up  by  the  ammonia.  Emodin  appears 
to  be  easily  formed  from  aloin  by  oxidation. 

Uses.  —  All  the  species  of  aloes  have  more  or  less  powerful 
purgative  action.  Cape  aloes  being  the  strongest  and  Natal  aloes 
the  weakest,  all  of  them  acting  with  remarkable  slowness.  Aloes  is 
one  of  the  most  valuable  purgatives  in  certain  forms  of  consti- 
pation, as  it  improves  the  digestion  and  does  not  lose  in  activity 
by  repetition. 
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KINO 

Source  &C. — The  drug  officially  known  as  kino  is  the  juice 
obtained  from  incisions  in  the  trunk  of  Pterocarpus  Marsupium, 
Eoxb.  (N.O.  Legundnosce),  evaporated  to  dryness.  The  bast 
of  the  tree,  which  grows  in  southern  India  and  Ceylon,  contains, 
according  to  v.  Hohnel,  numerous  comparatively  wide  and  short 
tubular  cells  arranged  in  axial  rows  ;  these  cells  are  filled  with 
a  red  astringent  liquid,  which  flows  from  them  when  they  are 
wounded.  Vertical  incisions,  with  oblique  lateral  ones  run- 
ning into  them,  are  accordingly  made  in  the  bark  ;  the  juice  that 
flows  is  collected,  and  soon  dries  in  the  sun  to  a  dark  mass 
that  readily  breaks  up  into  small  angular  grains.  It  is  occa- 
sionally imported  as  a  treacly  liquid  which  can  easily  be 
dried. 

This,  the  official  kino,  is  frequently  termed  Malabar  kino  to 
distinguish  it  from  other  similar  drugs  to  which  the  same 
generic  name  has  been  applied  (see  below). 

Description. — Kino  occurs  in  small,  ghstening,  angular 
grains  that  appear  quite  black  and  are  remarkably  free  from 
dust.  When  thin  laminae  or  the  edges  of  the  grains  are 
examined  they  are  seen  to  be  transparent  and  of  a  dark 
ruby-red  colour.  They  are  hard  and  brittle,  breaking  with  a 
vitreous  fracture  and  yielding  a  brownish-red  powder.  The 
drug  is  odourless,  but  has,  when  chewed,  an  astringent  taste, 
and  adheres  to  the  teeth,  colouring  the  saliva  red. 

In  cold  water  kino  is  only  partially  (from  80  to  90  per  cent.) 
soluble  ;  it  dissolves  to  a  greater  extent  in  hot  water,  and  is 
almost  entirely  soluble  in  alcohol.  The  aqueous  solution  turns 
green  on  the  addition  of  a  ferrous  salt,  violet  with  an  alkali,  and 
throws  down  a  precipitate  (kinotannic  acid)  when  acidified  with 

a  mineral  acid. 

The  student  should  particularly  observe 

(a)  The  hrilliant,  apparently  black,  colour, 
(h)  The  absence  of  any  dust ; 

and  should  compare  the  drug  with  red  gum. 

Constituents.— Kino  contains  as  principal  constituents 
Jcinoin  (1-5  per  cent.),  Unotannic  acid  (about  50  per  cent.),  and 
Uno-red.  Kinoin  is  colourless,  crystalhne,  and  spanngly  soluble 
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in  water ;  it  yields,  when  heated  to  130°  C,  kino-icd  ;  the  same 
substance  is  also  produced  when  kinotannic  acid  is  boiled  with 
a  dilute  mineral  acid,  and  probably  therefore  these  three  sub- 
stances stand  in  a  simple  relation  to  one  another. 

Kino  yields  about  G  per  cent,  of  ash  (Fluckiger).  The  other 
constituents  of  the  drug  are  at  present  unknown. 

Uses. — Kino  is  employed  as  an  astringent,  and  is  said  to  be 
largely  used  in  the  manufacture  of  wines. 

Varieties.— Towards  the  middle  of  the  eighteenth  century 
a  red  astringent  gum  was  imported  from  western  Africa,  with 
the  information  that  it  was  there  called  '  kano ;  '  this  was 
the  original  drug,  and  was  obtained  from  Pterocarpus  erina- 
ceus,  Lam.  (N.O.  Leguminosa).  This  drug  was,  however,  soon 
replaced  by  other  similar  astringent  gums  to  which  the  name 
kino  was  applied,  as  for  instance  Jamaica  kino,  from  Coccoloba 
uvifcra,  Linn.  (N.O.  Polygonacea),  Malabar  kino,  from  Ptero- 
carjms  Marsupium,  Eoxb.  (N.O.  LeguminoscR),  and  Botany  Bay 
kino,  from  Eucalyptus  resinifera,  Sm.  (N.O.  Myrtacece).  Of 
these  Malabar  kino  soon  took  the  lead,  to  the  gradual  exclu- 
sion of  the  others. 

Kinos  have  also  been  obtained  from  Myristica  sp).  (N.O. 
My risticacece)  and  Ceratopetalum  sp.  (N.O.  Raxifragacea)  ; 
indeed  such  astringent  substances  appear  to  be  widely  distri- 
buted throughout  the  vegetable  kingdom. 

The  official  Malabar  kino  is  distinguished  by  its  black 
colour,  glistening  surface,  and  freedom  from  dust. 


RED  GUM 
(Eucalyptus  Gum,  Gummi  Eucalypti; 

Source  &e.— Eucalyptus  gum,  or  as  it  is  commonly  termed 
'  red  gum,'  or  sometimes  Austrahan  kino,  is  obtained  from 
Eucalyptus  rostrata,  Schlecht.  (N.O.  Myrtacece),  and  other 
species  {E.  viarginata,  Sm.,E.  a7mjgdalina,Ijahill.,  &c.).  They 
are  all  Australian  trees,  E.  rostrata  forming  large  forests  on  the 
banks  of  the  Murray  Eiver  in  New  South  Wales  and  yielding  a 
valuable  timber.  This  species  is  usually  preferred  as  the  som-ce 
of  red  gum  for  medicinal  use,  because  the  tree  is  gregarious 
cannot  easily  be  mistaken  for  others,  and  yields  freely  a  drug 
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of  good  quality.  The  gum,  which  is  secreted  in  cavities  in 
the  wood,  or  sometimes  between  the  bark  and  the  trunk  of 
the  tree,  forming  carbuncles,  is  obtained  by  making  an  incision 
and  inserting  a  trough-shaped  piece  of  tin  by  which  the 
treacly  liquid  as  it  drains  from  the  cut  is  carried  into  buckets 
or  tins.  In  a  few  days  it  dries  into  a  solid  mass  which 
soon  becomes  friable  ;  occasionally  it  is  found  in  the  dry  state 
in  cavities  in  the  trunk.  The  yield  of  each  tree  is  very 
variable,  the  average  being  about  a  quart,  some  yielding  none, 
others  as  much  as  4  gallons  (Maiden,  1897). 

Description. — Eed  gum  is  seen  in  commerce  in  small  pieces, 
about  the  size  of  a  pea  or  less.  They  are  of  a  dark  reddish- 
brown  colour,  opaque,  and  more  or  less  dusty,  but  thin 
lamina  are  transparent  and  ruby-red,  the  powder  being  pale- 
reddish  in  colour.  It  is  somewhat  tough,  and  has  when 
chewed  an  astringent  taste,  colouring  the  saliva  red  and 
adhering  to  the  teeth.  Cold  water  should  dissolve  from  80  to 
90  per  cent.  According  to  Brownscombe  (1899)  good  quahties 
should  yield  not  less  than  the  latter  percentage. 

The  student  should  observe 

(a)  The  reddish  colour, 

(b)  The  dusty  appearance 

of  the  drug. 

Constituents. — Eed  gum  contains  about  47  per  cent,  of 
kinotannic  acid  (Maiden,  1897),  which  is  undoubtedly  its 
principal  constituent.  There  is  also  present  kino-red,  and 
about  15  per  cent,  of  moisture,  the  remainder  consisting  of 
gum  and  other  substances  not  at  present  exactly  known. 

Uses. — Eed  gum  has  been  much  praised  as  an  astringent, 
and  is  said  to  be  superior  in  this  respect  to  Malabar  kino. 


GAMBIER 
(Pale  Catechu,  Terra  Japonica) 

Source  &c.— Pale  catechu  is  an  extract  prepared  from  the 
leaves  and  young  shoots  of  Uncaria  Gambier,  Eoxb.  (N.O. 
RubiacecB). 

This  plant  is  a  climbing  shrub  indigenous  to  the  Malay 
Archipelago  and  largely  cultivated  on  the  small  islands  between 
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Singapore  and  Sumatra,  as  well  as  in  British  North  Borneo, 
and^on  other  islands  of  the  Archipelago.  The  drug  was  intro- 
duced into  Europe  towards  the  end  of  the  eighteenth  century, 
but  was  probably  used  in  India  at  much  earlier  times  for 
chewing  with  betel  leaf  (the  leaf  of  Piper  Betle,  Linn.). 

The  leaves  and  young  shoots  of  the  shrub  are  collected  and 
boiled  with  water  ;  the  decoction  is  evaporated  to  a  syrup  in 
copper  pans  (iron  pans  would  discolour  it)  and  cooled  ;  during 
the  cooling  the  workman  works  a  stick  up  and  down  in  an. 
oblique  direction  in  the  liquor,  by  which  crystallisation  is  in- 
duced and  a  mass  of  the  consistence  of  soft  clay  is  obtained. 
This  is  usually  conveyed  in  a  moist  state,  often  dripping  with 
the  mother  liquor  that  drains  from  the  crystalline  mass,  to 
Singapore,  where  it  is  cut  into  cubes  about  an  inch  in  diameter 
and  dried.  Occasionall}^  it  is  formed  into  strips,  plates,  or 
small  round  discs,  or  sometimes  it  is  imported  in  large  blocks, 
but  cube  gambier  is  the  form  in  which  it  is  usually  employed 
in  pharmacy. 

Descpiption.  —  Gambier,  as  observed,  is  usually  seen  in  the 
form  of  tolerably  regular  cubes,  measuring  about  an  inch  each 
way ;  it  is  Hght  in  weight,  and  of  a  dull,  dark  reddish-brown  colour 
externally,  which,  however,  varies  slightly,  even  on  different 
sides  of  the  same  piece.  The  cubes  break  easily,  and  internally 
are  of  a  pale  cinnamon-brown  colour,  porous  and  friable.  The 
drug  has  no  odour ;  the  taste  is  at  first  bitter  and  astringent 
but  afterwards  sweetish. 

Gambier  of  good  quality  is  almost  entirely  soluble  in 
boiling  water,  and  yields  not  less  than  70  per  cent,  to  alcohol. 

When  a  little  is  mixed  with  a  drop  of  oil  and  examined 
under  the  microscope  it  is  seen  to  consist  chiefly  of  minute 
acicular  crystals. 

Constituents.— Gambier  consists  principally  of  catechin 
and  catechutannic  acid,  these  two  substances  in  varying 
proportions  constituting  together  in  good  specimens  over  60 
per  cent,  of  the  drug  ;  the  percentage  of  catechin  varies  from 
7  to  33  per  cent.,  that  of  catechutannic  acid  from  22  to  50. 
These  figures,  however,  vary  with  the  care  with  which  the 
drug  has  been  prepared. 

Catechin  forms  white,  silky,  acicular  crystals  with  an  astrin- 
gent taste  ;  it  is  sparingly  soluble  in  cold  but  freely  in  boilincr 
water,  the  solution  giving  an  intense  green  colour  with  ferric  salts'! 
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Catechutannic  acid  has  been  obtained  as  a  reddish,  amor- 
phous substance  easily  soluble  in  cold  water  and  in  alcohol, 
the  former  being  used  to  extract  it  from  the  drug.  It  is 
apparently  produced  from  catechin  by  loss  of  a  molecule  of 
water,  and  itself  yields  an  insoluble  red  substance,  catechu-red, 
when  boiled  with  water  or  with  dilute  mineral  acids.  These 
three  substances,  catechin,  catechutannic  acid,  and  catechu-red, 
appear  therefore  to  stand  in  close  relation  to  one  another,  and 
the  relative  proportion  in  which  they  occur  in  the  drug  depends 
largely  upon  the  care  with  which  it  is  manufactured,  well 
prepared  gambier  containing  most  catechin.  Hence  com- 
mercial gambier  may  contain  as  much  as  50  per  cent,  of 
catechutannic  acid,  and  as  little  as  7  per  cent,  of  catechin. 

Trimble  (1888)  found  in  three  samples  of  gambier  the  follow- 
ing composition  : 


Catechin 

Catechutannic  acid 

Gum 

Ash . 

Moisture  . 

Colouring  matter  &c 


7  to  19  per  cent. 
33  to  47  „  „ 
10  to  16  „ 

3  to  4  „  „ 
9  to  11  „  „ 

4  to  28  „  .. 


Other  investigators  have  obtained  larger  proportions  both  of 
catechin  (up  to  33  per  cent.)  and  catechutannic  acid  (up  to  50 
per  cent.). 

Other  constituents  of  the  drug  are  catechu-red,  a  decompo- 
sition product  of  catechutannic  acid,  to  which  the  reddish 
colour  of  the  drug  is  due,  quercetin,  and  q>  fluorescent  substance 
which  can  be  removed  from  an  alkaline  solution  of  gambier  by 
agitation  with  petroleum  spirit.  This  fluorescent  substance  is 
not  present  in  black  catechu  or  in  many  similar  extracts,  and 
forms  therefore  a  valuable  means  of  identifying  gambier 
(Dieterich,  1897). 

Uses. — Gambier  is  employed  medicinally  as  a  local  astrin- 
gent in  the  form  of  a  lozenge  or  as  a  general  astringent  in 
diarrhoea  ;  its  use  for  these  purposes  is,  however,  insignificant 
compared  with  the  quantities  consumed  in  the  dyeing  and 
tanning  industries. 

Impurities. — Gambier  may  be  adulterated  with  starch  or 
with  inorganic  matter,  possibly  also  with  extracts  prepared  from 
other  plants. 

It  should  be   almost  entirely  soluble   in  boiling  water, 
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depositing  a  crystalline  sediment  (catechin)  on  coohng,  and 
should  yield  not  less  than  70  per  cent,  to  alcohol.  Starch  is 
best  detected  by  e.xhausting  the  drug  with  cold  water  and 
submitting  the  residue  to  microscopical  examination,  and  the 
amount  of  inorganic  substances  present  by  determining  the 
ash,  which  should  not  exceed  5  per  cent.  The  valuation  of 
gambier  is  effected  by  the  determination  of  the  catechin  and 
catechutannic  acid  present. 


OUTOH 
(Oatechu,  Black  Catechu) 

Source  &c. — Black  catechu  is  an  extract  prepared  from  the 
heartwood  of  Acacia  Catechu,  Willd.  (N.O.  Leguminosce),  a  tree 
of  medium  size  common  in  India  and  Burmah.  It  yields 
a  valued  timber,  and  also  an  astringent  bark  that  is  used  for 
tanning. 

This  drug  must  be  carefully  distinguished  from  the  fore- 
going (gambier),  which  is  official  under  the  name  of  catechu. 
The  two  substances  are  quite  distinct,  and  that  obtained  from 
Acacia  Catechu  is  to  be  regarded  as  true  catechu.  To  avoid 
confusion  it  would  be  well  to  adhere  to  the  terms  gambier  and 
cutch  for  the  two  drugs,  thus  avoiding  the  use  of  the  term 
catechu,  which  has  been  applied  to  both. 

Cutch  has  long  been  used  in  India  as  a  masticatory,  but  it 
was  not  introduced  into  Europe  till  the  latter  half  of  the  seven- 
teenth century. 

To  obtain  the  drug  the  tree  is  felled,  the  bark  and  sap  wood 
stripped  from  the  trunk,  the  dark  red  heartwood  cut  into  chips 
and  boiled  in  water  in  earthen  pots.  The  decoction  is  then 
strained  and  boiled  down  in  iron  pots  with  continual  stirring 
until  it  attains  the  consistency  of  syrup.  When  sufficiently 
cool  to  handle,  the  extract  is  spread  upon  leaves  arranged 
within  a  wooden  frame  or  mould  and  left  for  the  night.  In  the 
morning  the  cutch  is  dry,  and  appears  in  brick-like  masses 
weighing  from  36  to  44  lbs.,  which  are  broken  up  for  the 
market. 

Description.— Cutch  occurs  in  nearly  black  masses,  the 
outer  portions  of  which  are  hard  and  brittle,  but  the  interior 
often  still  soft.    It  breaks  easily,  the  fractured  surface  having 
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a  dull  gloss,  and  containing  a  number  of  small  cavities  that 
give  the  drug  a  bubbly  appearance.  It  yields  a  dull  brown 
powder  and  has  no  odour,  but  an  astringent  and  subsequently 
sweetish  taste. 

When  macerated  with  cold  water  it  forms  a  brown  magma, 
which  exhibits  under  the  microscope  numerous  minute  crystals 
similar  to  those  found  in  gambler.  Boihng  water  dissolves  it 
almost  entirely,  but  on  cooling  deposits  a  crystalline  sediment. 

Constituents.  —  Cutch  closely  resembles  gambler  in  chemical 
composition.  It  contains  as  principal  constituents  catechu- 
tannic  acid  and  catechin,  but  the  former  is  usually  present  in 
much  larger  quantity  than  the  latter.  The  drug  contains 
in  addition  catechu-red  and  small  quantities  of  quercetin,  but 
is  free  from  the  fluorescent  substance  that  is  present  in 
gambler.  Although  the  two  drugs,  gambler  and  cutch,  as 
usually  found  on  the  market  have  little  resemblance  to  one 
another,  this  is  due  solely  to  the  manner  of  preparation,  the 
syrupy  liquor  being  in  the  case  of  gambler  allowed  to  crystallise. 
This  method  is  sometimes  pursued  in  India  with  cutch, 
and  the  resulting  drug  then  closely  resembles  gambler,  bat  can 
always  be  distinguished  from  it  by  the  absence  of  the  fluorescent 
substance  extracted  by  shaking  an  alkaline  solution  with 
X^etroleum  spirit. 

Trimble  (1888)  found  three  samples  of  cutch  to  have  the 

following  composition. 

Catechin  2  to  10  per  cent. 

Catechutannic  acid  .       .       .       .  25  to  33   „  „ 

Gum   20  to  29   „  „ 

Ash  2  to  3     ,,  ,, 

Moisture   12  to  15   „  „ 

Colouring  matter  &c.      .       .       .  21  to  25   „  „ 

Uses.— Cutch  is  employed  chiefly  in  the  dyeing  and  tanning 
industries,  especially  the  former,  the  amount  of  colouring  matter 
it  contains  often  rendering  it  more  suitable  for  dyeing  than 
gambler. 

CUR ARE 

Source  &C. — Under  the  name  of  curare  several  (at  least  three) 
varieties  of  a  dark,  extract-like  mass  appear  in  commerce. 
They  are  all  arrow  poisons  prepared  by  tribes  of  Indians  in 
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the  valleys  of  the  Amazon  and  Orinoco  and  their  tributaries. 
With  the  manner  in  which  these  extracts  are  prepared,  or  the 
ingredients,  vegetable  or  animal,  that  enter  into  them  we  are 
only  imperfectly  acquainted.  The  bark  of  various  species  of 
Stnjchnos  (S.  toxifera,  Benth.,  S.  Castelncei,  Wedd.,  S. 
Gnhleri,  G.  Planchon,  S.  Crevauxii,  G.  Planchon,  &c.)  appear 
to  be  essential  constituents.  In  the  bark  of  these  plants  con- 
siderable quantities  of  poisonous  alkaloids  are  present. 

Curare  has  been  imported  in  gourds,  in  small  earthen  pots, 
and  in  bamboo  tubes,  but  gourd  curare  is  now  no  longer  a 
commercial  article.  It  has  the  appearance  of  a  very  dark 
brown  or  nearly  black  extract  resembling  black  catechu,  often 
containing  small  cavities.  That  imported  in  bamboo  is  dark- 
brown  and  granular,  the  broken  fragments  frequently  exhibiting 
crystals  sufficiently  large  to  be  visible  to  the  naked  eye.  It  has 
little  or  no  odour,  but  a  very  bitter  taste. 

All  these  varieties  of  curare  are  poisonous  when  injected 
subcutaneously,  but  when  administered  by  the  mouth  they  are 
harmless,  producing,  it  is  said,  the  effect  of  a  stomachic  tonic. 
The  degree  of  toxicity  varies  not  only  in  the  different  varieties 
but  in  the  different  specimens  of  the  same  variety,  and  the 
strength,  therefore,  of  each  parcel  must  be  determined  before  it 
can  be  used  medicinally.  Bamboo  curare  yields  to  water  about 
84  to  88  per  cent.,  gourd  curare  34  to  75  per  cent.,  pot  curare 
50  to  87  per  cent.  (Bohm,  1898).  These  figures  suffice  to 
show  the  extreme  variability  of  the  drug. 

Constituents.— Gourd  curare  contains  the  poisonous  alkaloid 
curarine,  whilst  bamboo  curare  appears  to  contain  a  different 
alkaloid  that  has  been  termed  tuhocurarine,  and  pot  curare  a 
third,  viz.  protocurarine. 

Uses. — Curare  has  been  employed  as  a  remedy  for  hj^dro- 
phobia  and  chorea  ;  it  has  also  been  found  useful  for  tetanus, 
but  it  would  appear  desirable  to  abandon  the  use  of  the  crude 
drug  in  favour  of  that  of  its  active  alkaloids. 
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SECTION  XII 

GUMS 

ACACIA  aUM 

Source  &C.— Acacia  gum  is  a  dried  exudation  from  the  stem 
and  branches  of  various  species  of  Acacia.  (N.O.  Leguminosce), 
especially  of  Acacia  Senegal,  Willd.,  a  small  tree  attaining  a 
height  of  15  or  20  feet,  and  growing  freely  both  in  western 
Africa  (Senegambia)  and  in  eastern  Africa  (the  upper  Nile 
districts),  possibly  also  in  central  Africa,  forming  forests  of 
considerable  extent.  In  most  cases  the  gum  appears  to  be 
exuded  spontaneously,  but  sometimes  its  formation  is  promoted 
by  incision.  It  is  produced,  in  the  first  instance  at  least,  in  the 
cells  of  the  cortex  and  pericycle  (Lutz,  1895),  and  is  a  result  of 
the  transformation  of  the  cell-wall,  but  what  the  influences  are 
that  determine  such  transformation  (gummosis)  is  at  present 
unknown.  Wiesner  and  Beijerinck  ascribe  the  gummosis  of  the 
African  acacias  to  a  fungus. 

The  gum  is  collected  and  either  conveyed  down  the  Nile  to 
Alexandria  or  is  exported  from  St.  Louis  (Senegambia). 

Description.  — The  gum  exported  from  Alexandria  as  Kor- 
dofan  gum  is  generally  regarded  as  the  best.  It  occurs  in 
rounded  or  ovoid  tears,  varying  in  size  from  a  pea  to  a  hazel  nut. 
They  are  often  quite  white,  but  sometimes  show  a  yellowish 
tinge,  and  are  opaque  from  the  presence  in  the  outer  part  of  the 
tears  of  small  fissures.  In  consequence  of  these  they  easily 
break  up  into  a  number  of  small  angular  fragments  with 
glistening,  vitreous  surfaces,  and  quite  transparent.  The  drug 
is  practically  inodorous,  and  has  a  bland,  mucilaginous  taste. 
Whilst  the  finest  qualities  are  white,  or  have  at  most  only  a 
yellowish  tinge,  inferior  grades  have  a  decided  yellow  or  reddish 
or  brownish-red  colour. 

Acacia  gum  is  insoluble  in  alcohol,  but  dissolves  freely  in 
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water,  forming  a  translucent,  viscid,  but  not  glairy  or  ropy 
liquid,  that  feebly  reddens  litmus  paper.  Solution  of  subacetate 
of  lead  throws  down  a  copious  white  precipitate  from  a  solution 
of  acacia  gum,  whilst  solution  of  borax  forms  with  it  a  clear, 
translucent  jelly.  The  gum  loses  about  14  per  cent,  of  water 
when  dried  at  100°  C,  and  yields  from  2-7  to 4-0  percent,  of  ash 
containing  calcium,  potassium,  and  magnesium. 

Constituents. — Acacia  gum  is  supposed  to  consist  of  cal- 
cium, putassiiini,  and  magnesium  combined  with  CLrabic  acid ; 
the  latter  can  be  separated  by  acidifying  a  solution  of  gum 
with  hydrochloric  acid  and  precipitating  with  alcohol,  and 
obtained  nearly  free  from  inorganic  substances  by  repetition 
of  this  treatment.  Pure  arable  acid  has  been  obtained  as  a 
colourless,  amorphous,  transparent  substance  that  swells  in 
contact  with  water,  but  does  not  dissolve  until  after  the  addition 
of  an  alkali.  Dried  at  100°  C.  its  composition  corresponds  to 
the  formula  Ci2H220,i,  and  when  boiled  with  dilute  mineral 
acids  it  is  converted  into  galactose  and  arabinose. 

There  is,  however,  probably  more  than  one  such  organic 
(acid)  substance  present  in  acacia  gum. 

Varieties,  Impurities,  &c. — Gum-yielding  acacias  are  widely 
distributed  over  tropical  and  subtropical  countries,  and  furnish 
large  quantities  of  gums  which,  though  unsuitable  for  rnedicinal 
use,  are  extensively  employed  for  certain  technical  purposes.  In 
the  deserts  of  Scinde  the  flora  much  resembles  that  of  the 
African  deserts,  and  large  forests  of  A.  arabica,  Willd.,  exist, 
from  which  the  Amrad  gum  of  Bombay  is  obtained  ;  A.  modesta, 
Wall.,  yields  the  gum  sent  from  northern  India  (Amritsar  gum), 
whilst  an  altogether  different  plant,  Anogeissus  lati folia,  Wall. 
(N.O.  Gomhretaceoi),  furnishes  the  Ghatti  gum  of  commerce  ;  the 
latter  may  be  distinguished  from  acacia  gum  by  its  giving  a 
white,  stringy  precipitate  with  mercuric  chloride,  acacia  yielding 
only  a  slight  one;  Ghatti  gum  yields  also  only  a  slight  pre- 
cipitate with  basic  acetate  of  lead,  whereas  acacia  yields  a  copious 
one. 

Northern  Africa  supphes  a  gum  (Mogadore  gum)  probably 
obtained  from  A.  gummifera,  Willd.,  the  finest  pieces  of  w^hich 
are  indistinguishable  from  Kordofan  gum. 

Senegal  gum  has  usually  a  yellowish  or  reddish  tinge,  is 
less  fissured  than  Kordofan  gum,  and  often  forms  long  cylindrical 
or  curved  pieces. 


410 


GUMS 


Southern  Africa  also  yields  gum  from  A.  horrida,  Willd.,  and 
Australia  from  A.  dealhata,  Link,  A.  p^jcnantha,  Benth.,  &c. 

Many  of  these  gums  form  glairy,  ropy  solutions  with  water, 
and  when  diluted  throw  down  gelatinous  deposits  of  gum  that 
has  swelled  but  not  dissolved.  A  gum  suitable  for  pharma- 
ceutical use  should  be  free  from  both  those  characters,  and  should 
further  give  no  reaction  for  (i)  starch  (absence  of  commercial 
dextrin  from  which  an  artificial  gum  has  been  prepared,  or 
which  might  be  present  as  an  adulterant  of  powdered  gum) ; 
(ii)  tannin,  which  is  present  in  certain  inferior  varieties  of  gum 
(such  as  Austrahan) ;  and  (iii)  from  substances  that  reduce 
Fehling's  solution  (dextrin  and  certain  sugars). 

Uses.— Acacia  gum  is  used  medicinally  as  a  demulcent  and 
as  a  means  of  suspending  oils,  resins,  &c.  in  aqueous  fluids. 


TRAGAOANTH  GUM 

Source  &c. — Tragacanth  gum  is  a  dried  gummy  exudation 
from  the  stem  of  Astragalus  gummifer,  Labill.  (N.O.  Legumi- 
nosm),  and  other  species  of  Astragalus. 

These  plants  are  small,  branching,  thorny  shrubs,  about  3 
feet  in  height,  and  are  natives  of  southern  and  eastern  Europe 
and  especially  of  Asiatic  Ticrkeij  and  Persia,  where  they  form 
one  of  the  most  characteristic  forms  of  vegetation.  When  the 
stem  is  incised  a  gum  exudes  and  dries,  the  form  that  it  assumes 
being  dependent  on  the  form  of  the  incision,  vertical  slits 
yielding  flat,  ribbon-shaped  pieces  and  punctures  vermiform 
tears.  It  is  produced  by  the  transformation  of  the  cell- walls  of 
the  medullary  rays  and  pith  into  gum,  which  easily  absorbs 
water,  and,  swelling,  exerts  considerable  pressure  on  the 
surrounding  tissue.  When,  therefore,  the  stem  is  wounded  the 
gum  is  forcibly  pressed  out,  a  piece  nearly  an  inch  long  being 
exuded  in  half  an  hour  ;  it  carries  with  it  the  starch  grains 
present  in  the  cells  in  a  more  or  less  unaltered  condition,  such 
starch  grains  being  a  natural  constituent  of  the  drug. 

Of  the  influences  that  induce  gummosis  of  the  cell-wall,  we 
have  no  definite  knowledge. 

In  some  districts  accidental  wounds  by  grazing  cattle 
appear  to  suffice  for  the  production  of  tragacanth.    In  Asiatic 
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Turkey  it  is  collected  chiefly  in  Anatolia  and  shipped  from 
Smyrna;  in  Persia  the  Baktiari  mountains,  south  of  Ispahan, 
and  the  neighhonring  districts  yield  much  tragacanth,  which  is 
conveyed  from  the  Persian  Gulf  ports  to  Bombay,  and  thence 
to  Europe.  The  former  variety  is  known  as  Smyrna,  the 
latter,  which  alone  is  official,  as  Syrian  or  Persian. 

Description. — Syrian  or  Persian  tragacanth  occurs  in 
thin,  flattened,  curved,  ribbon-shaped  flakes  of  a  translucent, 
horny  appearance  and  nearly  colourless  or  faintly  yellowish. 
The  flakes  are  often  1  inch  long  and  ^  inch  wide,  and  are 
marked  with  numerous  concentric  ridges,  conveying  the  impres- 
sion that  the  gum  has  been  exuded  in  successive  portions.  The 
flakes  break  with  a  short  fracture,  are  odourless  and  almost 
tasteless.  Soaked  in  cold  water  they  swell  considerably,  form- 
ing a  gelatinous  mass,  but  only  a  small  proportion  dissolves. 

Smyrna  tragacanth  occurs  in  similar  pieces  in  which, 
however,  the  ribbon-like  character  is  less  pronounced,  and 
which  are  more  opaque  than  the  Persian,  so  that  the  two,  when 
placed  side  by  side,  can  easily  be  distinguished.  Moreover, 
Smyrna  tragacanth  contains  suflicient  starch  to  give  a  decided 
reaction  with  the  iodine  test,  whereas  Persian  responds  only 
very  faintly. 

Constituents. — Tragacanth  consists  of  about  8  or  10  per 
cent,  of  arahin  (soluble  in  water)  and  60  or  70  per  cent,  of 
fraganthin,  which  swells  in  water  but  does  not  dissolve.  It 
contains  also  water,  traces  of  starch,  cellulose,  and  nitrogenous 
substances,  and  yields  about  3  per  cent,  of  ash. 

Varieties  &c.— In  addition  to  the  tragacanth  described 
(flake  tragacanth),  much  is  imported  of  a  very  inferior  quality 
C  hog  '  gum)  ;  such  gum  is  usually  in  tears  or  irregular  vermi- 
form pieces,  and  darker  in  colour.  Sometimes  it  has  been 
whitened  with  lead  carbonate  (Caramania  gum)  before  being 
used  to  adulterate  the  finer  quahties. 

Uses.— Tragacanth  is  chiefly  employed  medicinally  as  a 
means  of  temporarily  suspending  insoluble  powders  in  mixtures, 
and  to  give  the  requisite  firmness  to  pill-masses. 
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SECTION  XIII 
RESINS 

COLOPHONY 
(Amber  Resin,  Resin,  Resina) 

Source  &c.— Colophony  is  the  residue  left  after  the  distilla- 
tion of  the  oil  of  turpentine  from  the  crude  oleo-resin  of 
various  species  of  Finns  (N.O.  Coniferce). 

Most  coniferous  trees  contain  in  the  wood  a  branching  system 
of  schizogenous  secretion  ducts  filled  with  a  viscid  oleo-resin  ; 
when  the  ducts  are  punctured  the  oleo-resin  is  exuded,  and 
this  constitutes  crude  turpentine.  All  the  species  of  the  order  do 
not  yield  oleo-resins  of  identical  composition,  and  therefore 
several  varieties  of  turpentine  are  known,  as  for  instance 
American  turpentine,  Bordeaux  turpentine,  Venice  turpentine, 
Strassburg  turpentine,  &c. 

The  term  '  common  '  turpentine  is  practically  restricted  to 
the  oleo-resin  obtained  in  America,  as  the  English  market  is 
almost  exclusively  supplied  from  that  source.  The  bulk  is  ob- 
tained from  Pinus  palustris,  Mill.,  the  long-leaf  pine,  hui  Finns 
Tcecla,  Linn.,  the  loblolly  pine.  P.  echiiiata,  Mill,  the  short-leaf 
pine,  and  F.  cuhensis,  Griseb.,  the  Cuban  pine,  all  yield  a  con- 
siderable quantity.  These  trees,  especially  the  long-leaf  pine, 
form  extensive  forests  in  the  southern  and  south-eastern  United 
States,  extending  from  Texas  to  North  Carolina. 

The  oleo-resin  is  collected  in  the  following  manner : 

In  the  winter,  when  no  oleo-resin  flows,  cavities  are  cut  in 
the  trunk  of  the  tree  near  the  base  ;  they  slope  inwards  and 
downwards,  and  are  destined  to  receive  the  turpentine.  In  the 
spring  triangular  incisions  are  made  above  the  cavity  or  '  box,' 
the  bark  and  part  of  the  young  wood  being  removed.  The 
turpentine  now  rapidly  exudes  and  collects  in  the  box,  from 
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which  it  is  removed  by  a  dipper.  After  eight  or  ten  days  the 
flow  diminishes,  and  may  be  increased  by  cutting  a  strip  of  bark 
above  the  triangular  incision  ;  this  process  of  hacking  is  re- 
peated until  the  autumn,  when  the  flow  of  turpentine  gradually 
ceases.  The  last  portions  that  are  slowly  exuded  partially  dry 
before  they  reach  the  box,  and  form  a  white  incrustation  on  the 
hacked  surface.  This  incrustation  is  removed  and  forms  the 
drug  known  in  America  as  '  scrape,'  and  in  England  as  '  gum 
thus  '  or  '  American  '  or  '  common  '  frankincense. 

The  crude  turpentine  is  removed  by  the  dipper  from  the 
boxes  to  barrels  for  transportation  to  the  stills.    These  are  of 


Fig.  201.— Transverse  section  through  the  wood  of  Pinus  riiaritima, 
showing  an  oleo-resin  duct,  c.    Magnified.  (Tschirch.) 


copper,  and  set  in  brick  furnaces.  Water  is  added  and  the 
whole  warmed,  any  chips  of  wood  &c.  that  float  to  the  top 
being  skimmed  off.  The  head  is  then  luted  on,  and  the  heat 
increased.  At  first,  water  and  oil  of  turpentine  distil  over, 
subsequently  oil  of  turpentine  alone.  Water  is  occasionally 
added  to  prevent  the  resin  from  charring.  After  the  distillation 
has  been  stopped  the  melted  resin  is  run  through  wire  strainers 
into  barrels. 

The  finest  resin  is  that  obtained  from  the  tree  in  the  first  year, 
when  the  crude  turpentine  yields  about  80  per  cent,  of  it.  After 
that  the  proportion  of  oil  of  turpentine  in  the  oleo-resin 
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gradually  diminishes  whilst  that  of  the  resin  increases,  but  the 
latter  becomes  darker  and  darker  in  colour. 

So  enormous  is  this  industry  in  the  United  States  that  it  is 
computed  that  at  least  800,000  acres  of  virgin  forest  are  newly 
invaded  annually  to  supply  the  turpentine  stills  in  operation. 

Description.— The  resin  thus  obtained  should  form  pale 
amber-coloured,  transparent,  glassy  masses,  very  brittle  and 
easily  powdered.  It  is  rather  heavier  than  water,  the  specific 
gravity  varying  from  1-070  to  1-085  (Dieterich).  It  has  a  faint 
terebinthinate  odour  and  taste.  At  about  80°  C.  it  softens,  but  it 
does  not  completely  melt  until  the  temperature  exceeds  100°  C 
It  is  soluble  in  alcohol,  ether,  and  chloroform,  and  leaves  when 
incinerated  but  little  ash. 

Constituents. — Colophony  consists  principally  of  the  anhy 
dride  of  abietic  acid.    Powdered  colophony  is  gradually  con- 
verted into  crystalline  abietic  acid  when  allowed  to  stand  in 
contact  with  warm  dilute  alcohol. 

Varieties  &C. — Bordeaux  turpentine  is  obtained  chiefly  from 
P.  maritima.  A  vertical  incision  is  made  tlirough  the  bark 
and  about  1  centimetre  deep  into  the  wood,  and  an  earthen  pot 
is  fixed  at  the  bottom,  in  which  the  turpentine  is  collected. 
The  cut  is  gradually  lengthened  until  it  is  about  3  metres  long, 
then  the  opposite  side,  and  finally  the  edges  of  the  cicatrix  of 
the  first  cut  are  incised,  the  tree  remaining  productive  for  100 
years.  A  product  similar  to  '  scrape  '  is  also  obtained ;  it  is 
termed  '  galipot.' 

The  principal  turpentine-producing  districts  in  France  are 
the  south-western  departments  of  Landes  and  Gironde.  The 
resin  consists  chiefly  of  the  anhydride  of  pimaric  acid. 

Venice  titriJentine  is  obtained  from  the  larch,  Larix  europesa, 
DC,  in  France  and  the  southern  Tyrol,  by  boring  into  the 
stem  in  the  spring,  and  collecting  the  oleo-resin  that  exudes. 
It  is  a  yellowish,  slightly  turbid,  viscid  liquid,  with  bitter, 
aromatic  taste.  A  factitious  mixture  of  resin  and  turpentine  is 
commonly  substituted  for  it  in  this  country. 

BURGUNDY  PITCH 

Source  &c. — Burgundy  pitch  is  a  resinous  exudation  ob- 
tained from  the  stem  of  Picea  excelsa.  Link  (N.O.  Conifercp), 
melted  and  strained. 
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Burgundy  pitch  is  collected  chiefly  in  Finland,  smaller 
quantities  being  obtained  in  the  Black  Forest  and  in  the  Jura 
mountains.  Incisions  are  made  through  the  bark  into  the 
outer  layers  of  wood,  and  the  oleo-resin  that  exudes  is  scraped 
out  of  the  incisions  in  which  it  solidifies,  melted  under  water, 
and  strained. 

Description. — True  Burgundy  pitch  is  an  opaque,  yellowish- 
brown  or  dull  reddish-brown  substance,  hard  and  brittle,  but 
gradually  taking  the  form  of  the  vessel  in  which  it  is  kept.  It 
is  strongly  adhesive,  breaks  with  a  clear,  conchoidal  fracture, 
and  has  a  very  agreeable  aromatic  odour,  especially  when  heated. 
The  taste  is  sweet  and  aromatic  without  bitterness. 

It  is  soluble  in  twice  its  weight  of  glacial  acetic  acid,  and 
readily  soluble  in  alcohol. 

Constituents. — Burgundy  pitch  contains  a  little  volatile  oil 
and  resin.  The  latter  appears  to  consist  chiefly  of  the  anhy- 
dride of  pimaric  acid. 

Varieties  &c. — Much  of  the  Burgundy  pitch  of  commerce 
is  a  factitious  mixture  of  resin,  turpentine,  and  palm  oil ;  it  may 
be  distinguished  from  the  genuine  by  its  incomplete  solubility 
in  twice  its  weight  of  glacial  acetic  acid  (Pharmacographia). 


aUAIAOUM  RESIN 

Source  &c. — Guaiacum  resin  is  the  resin  obtained  from  the 
stem  of  Guaiacum  officinale,  Linn.,  or  Guaiacum  sanctum.  Linn. 
(N.O.  Zijgophyllece).  Both  of  these  are  large  evergreen  trees, 
the  former  a  native  of  the  West  Indian  Islands  and  the  north 
coast  of  South  America,  the  latter  indigenous  to  southern 
Florida  and  the  Bahamas.  Both  occur  in  Cuba  and  Hayti, 
where  much  of  the  resin  of  commerce  is  obtained.  The 
Spaniards  became  acquainted  with  the  tree  when  they  conquered 
San  Domingo  ;  the  wood  was  soon  brought  to  Europe,  where 
it  acquired  ^n  immense  reputation  in  the  sixteenth  century 
as  a  cure  for  syphilis  and  other  diseases  ;  the  resin  was  intro- 
duced later. 

The  resin  may  be  obtained  either  by  spontaneous  exudation 
from  the  bark  of  the  trees  or  exudation  after  incision  (tear 
guaiacum)  ;  in  the  latter  case  deep  cuts  are  made  into  the  stem 
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or  branches,  and  the  exuded  resin  is  scraped  oif.  But  the  bulk 
of  the  resin  of  commerce  is  produced  in  a  rather  crude  way 
from  the  trunk  of  the  tree,  the  heartwood  of  which,  as  aheady 
stated  (see  '  Guaiacum  Wood  '),  contains  from  20  to  25  per  cent, 
of  resin. 

A  log  of  the  wood  is  supported  in  a  horizontal  position  above 
the  ground  by  two  upright  bars.  Each  end  of  the  log  is  then 
set  on  fire,  and  a  large  incision  having  been  previously  made  in 
the  middle,  the  melted  resin  runs  out  therefrom  in  considerable 
abundance  (Pharmacographia)  ;  or  one  end  of  a  log  of  wood  is 
raised,  and  fire  applied  to  it,  when  the  melted  resin  will  run  out 
of  a  groove  cnt  in  the  other  end,  and  may  be  received  in  pot- 
sherds (block  resin). 

Description. — Guaiacum  resin  is  usually  seen  in  large 
masses  of  dark  colour,  often  more  or  less  covered  with  a  greenish 
powder.  The  resin  breaks  easily  with  a  clean,  glassy  fracture, 
thin  splinters  viewed  by  transmitted  light  being  transparent,  and 
varying  in  colour  from  yellowish-green  to  reddish -brown.  The 
powder  is  greyish,  but  becomes  green  by  exposure  to  light  and  air. 
It  has  a  slightly  acrid  taste,  and,  especially  when  warmed,  a  some- 
what balsamic  odour.  It  is  freely  soluble  in  alcohol,  chloroform, 
and  solution  of  caustic  potash,  but  is  only  slightly  soluble  in 
petroleum  spirit,  carbon  bisulphide,  or  benzol. 

The  resin  in  tears  forms  rounded  masses,  attaining  an 
inch  in  diameter,  usually  covered  with  a  greenish  powder,  and 
exhibiting  the  characters  already  detailed. 

The  commercial  drug  is  never  completely  soluble  in  alcohol. 
The  residue,  which  in  the  case  of  tear  resin  is  about  1-5  per 
cent.,  and  in  good  samples  of  the  lump  averages  about  7-5  per 
cent.  (Evans,  1898),  may  in  exceptional  cases  amount  to  as  much 
as  25  per  cent.  It  consists  chiefly  of  fragments  of  vegetable 
debris,  gummy  matter,  &c. 

Guaiacum  resin  is  easily  identified  by  its  remarkable  reaction 
with  oxidising  agents.  This  is  best  seen  by  dissolving  a  little 
of  the  resin  in  alcohol  and  adding  a  drop  of  dilute  solution  of 
ferric  chlonde  ;  the  liquid  instantly  assumes  a  deep  blue  colour 
which  is  destroyed  by  reducing  agents,  but  restored  by  oxidising 
agents. 

The  student  should  observe 

(a)  The  varying  colour  that  the  resin  exhibits  when 
viewed  by  transmitted  light. 
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(b)  The  greenish  2)owder  with  which  it  is  often  more  or 

less  covered, 

(c)  Its  characteristic,  though  not  powerful,  odou?'  and 

taste. 

Constituents.— Guaiacum  resin  consists  chiefly  of  three 
organic  acids,  viz.  guaiaretic,  guaiaconic,  and  guaiacic  acid. 
Guaiaretic  acid  is  alone  crystaUine,  but  guaiaconic  acid  is  present 
in  the  largest  proportion,  constituting  rather  more  than  one-half 
of  the  resin.  The  latter  constituent  produces  the  remarkable 
blue  colour  with  oxidising  agents. 

Uses. — The  action  of  guaiacum  is  that  of  a  local  stimulant 
or,  in  large  doses,  irritant,  producing  in  the  latter  case  vomitings 
and  purging.  It  has  been  employed  locally  in  the  form  of  the 
lozenge,  and  has  also  been  given  in  chronic  gout  and  rheu- 
matism. 

ARAROBA 
(Goa  Powder) 

Source  &c. — Araroba,  or,  as  it  is  often  termed,  Goa  powder, 
is  a  substance  found  in  cavities  in  the  trunk  of  Andira  Araroba^ 
Aguiar  (N.O.  Leguminosce),  a  large  tree  common  in  the  damp 
forests  of  Bahia  (Brazil). 

This  remarkable  substance  is  found  filling  longitudinal 
fissures  in  the  trunk  of  the  tree.  From  careful  microscopical 
examinations  that  have  been  made  of  the  fragments  of  wood 
picked  from  the  crude  drug,  it  would  appear  that  the  walls  of 
both  parenchymatous  and  prosenchymatous  cells,  as  well  as  those 
of  the  vessels,  undergo  a  complete  change,  by  which  they  are 
converted  into  a  yellowish,  powdery  substance,  araroba.  This 
change  is  observable  first  in  the  secondary  thickenings  of  the 
cell-wall,  but  afterwards  the  cell-walls  themselves  break  down, 
thus  forming  cavities  of  considerable  size  which  are  filled  with 
the  araroba.  Of  the  exact  nature  of  the  change,  of  the 
influences  that  induce  it,  and  the  manner  in  which  it  is  effected, 
we  have  no  knowledge.  It  appears  to  be  a  pathological  pro- 
duct, the  formation  of  which  is  induced  by  some  external 
agency,  and  not  a  normal  physiological  product  of  the 
plant. 

Araroba  is  collected  by  feUing  the  tree,  sawing  the  trunk 
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into  lengths,  and  splitting  these  longitudinally.  The  yellowish 
powder  is  then  scraped  out  with  the  axe,  by  which  means 
numei'ous  splinters  of  wood  and  other  debris  are  simultaneously 
removed.  It  is  exported  in  that  crude  condition,  and  may  be 
purified  by  sifting  it  as  free  as  possible  from  fragments  of 
wood,  drying,  and  powdering  it.  The  drug  appears  to  have 
been  long  known  to  the  natives  of  Brazil  as  a  cure  for  certain 
skin  diseases.     In  1864  Kemp  drew  attention  to  the  Goa 


Fig.  202.  -Araroba.  Portion  of  a  transverse  section  of  the  wood  ol  Andira 
Araroba,  near  to  a  cavity  filled  with  araroba.  S,  vessels ;  I,  wood  fibres ; 
p,  wood  parenchyma  ;"m,  medullary  rays.  Nearly  all  the  elements 
contain  a  dark  substance,  which  in  the  upper  part  forms  a  dense  mass,  .i- 
(omitted  from  the  illustration).    Magnified.  (Vogl.) 

powder  that  was  used  in  India  for  similar  purposes,  and  this 
proved   in   1875   to   be  identical  with  the  araroba  of  the 

BraziHans.  . 

Description.— The  crude  drug,  as  imported,  consists  ot  a 
brownish-yellow  or  umber-brown  powder  mixed  with  numerous 
small  and  large  fragments  of  wood.  Microscopical  examination 
of  the  powder  shows  the  presence  of  numerous  mmute  prismatic 
crystals,  and   granular,  amorphous  matter  accompanied  by 


AKAKOBA 


419 


vegetable  debris.  Tbe  smoothed  transverse  surfaces  of  the 
larger  fragments  of  wood  show  fine,  yellow,  medullary  rays  and 
vessels,  and  here  and  there  yellow  masses  (of  araroba).  As 
already  observed,  it  is  sometimes  purified  by  simply  freeing  it 
from  the  debris  present,  drying,  and  powdering  ;  but  the  purifi- 
cation is  more  generally  effected  by  grinding  the  crude  drug, 
exhausting  it  by  boiling  it  with  chloroform  or  benzol,  evapora- 
ting the  solution  to  dryness,  and  powdering  the  residue 
so  obtained.  But  it  is  supposed  that  by  this  method  an 
active  constituent  insoluble  in  chloroform  or  benzol  is  left  in 
the  drug. 

The  crude  drug,  after  having  been  freed  as  much  as  possible 
from  fragments  of  wood,  dried,  and  powdered,  should  yield  not 
less  than  50  per  cent,  of  its  weight  to  hot  chloroform. 

Thus  purified  by  solution  in  chloroform  the  drug  yields  the 
official  chrysarobin.  This  is  obtained  as  a  yellow,  crystalline, 
tasteless,  and  inodorous  powder,  soluble  in  hot  chloroform, 
almost  entirely  soluble  in  hot  alcohol,  partially  in  petroleum 
spirit,  but  only  slightly  in  water.  In  cold  solution  of  caustic 
potash  part  of  it  dissolves  readily,  yielding  a  solution  of  a 
deep  brownish-red  colour,  and  leaving  a  yellowish  sediment 
which  requires  repeated  treatment  with  the  alkali  to  effect 
its  complete  solution. 

Much  of  the  purified  araroba  of  commerce  is  said  to  be 
obtained  by  exliausting  the  crude  drug  with  an  aqueous  solu- 
tion of  a  caustic  alkali  and  precipitating  the  chrysarobin  and 
chrysophanic  acid  by  acidifying  the  filtered  liquid. 

When  heated,  araroba  melts,  gives  off  yellow  fumes,  and 
finally  burns,  leaving  not  more  than  1  per  cent,  of  ash. 

Constituents.— The  purified  drug,  which  should  properly 
be  termed  purified  araroba,  and  not,  as  officially  sanctioned, 
chrysarobin,  much  less,  as  commonly  is  the  case,  chrysophanic 
acid,  consists  largely  of  chrysarobin  with  which  a  varying 
quantity  of  chrysophanic  acid  is  associated.  Both  of  these 
substances  are  definite,  crystalline  bodies  :  chrysophanic 
acid  dissolves  with  facility  in  dilute  caustic  alkalies,  yield- 
ing deep  red  solutions;  chrysarobin  is  less  easily  soluble, 
and  when  dissolved  by  a  strong  alkali  it  is  rapidly  oxidised  to 
chrysophanic  acid,  the  solution  turning  from  yellowish-brown 
to  deep  red ;  this  change  may  be  hastened  by  passing  a  current 
of  air  through  the  solution. 
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In  addition  to  these  two  substances  there  are  unquestionably 
other  bodies  present.  Microscopical  examination  shows  colour- 
less prismatic  crystals  and  an  amorphous  resin,  in  addition  to 
which  there  appears  to  be  a  substance  present  in  the  crude  drug 
that  is  not  removed  by  chloroform.  These  constituents  of 
araroba  have  not  yet  been  investigated. 

Uses.— Chrysarobin  has  been  used  successfully  in  ringworm, 
psoriasis,  and  other  skin  diseases ;  it  acts  apparently  by 
destroying  low  vegetable  organisms. 


BENZOIN 

Source  &C. — Benzoin  is  officially  described  as  a  balsamic 
resin  obtained  from  Styrax  Benzoin,  Dryand.  (N.O.  StyracecB), 
and  probably  other  species  of  Styrax. 

There  are  certainly  three  species  at  least  of  Styrax  that 
yield  commercial  benzoin,  of  which  only  one,  Styrax  Benzoin, 
is  known.  This  is  a  tree  of  moderate  size,  indigenous  to  Java 
and  Sumatra,  and  it  is  in  the  latter  island  principally  that 
benzoin  is  collected.  The  drug  was  not  known  in  Europe  till 
the  middle  of  the  fifteenth  century,  although  it  had  presumably 
long  been  produced  in  Sumatra. 

It  is  a  remarkable  fact  that  the  benzoin  tree  does  not 
contain  at  any  period  of  its  development  special  secreting  cells 
or  ducts  for  the  formation  of  the  benzoin.  The  drug  appears 
to  be  a  purely  pathological  product,  the  formation  of  which 
may  be  induced  by  injury  to  the  bark  of  the  tree. 

At  first  the  tannin  contained  in  the  parenchymatous  cells 
of  the  medullary  rays  resinifies  ;  this  change  extends  to  the 
bast  parenchyma,  and  finally  the  wood,  attacking  the  walls  of 
the  cells  as  well  as  their  contents.  The  product  is  fluid  when 
formed,  but  gradually  hardens.  Benzoin  is  sometimes  placed  in 
the  artificial  class  of  '  balsams,'  as  it  appears  at  first  to  be  an 
oleo-resinous  fluid,  and  it  contains  either  cinnamic  or  benzoic 
acid  (or  sometimes  both).  But  the  physical  characters  of 
the  drug  as  seen  in  commerce  are  those  of  a  resin,  and  it  is 
best  considered  as  such.  The  Pharmacopceia  solves  the  diffi- 
culty by  styling  it  a  '  balsamic  resin.' 

The  drug  is  obtained  by  hacking  the  bark  of  the  tree  with 
an  axe.    The  liquid  benzoin,  which  is  gradually  formed,  either 
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accuiimlates  between  the  bark  of  the  tree  and  the  trunk  or 
exudes  from  the  incisions  ;  it  is  allowed  to  get  firm  and  is  then 
collected,  bought  by  Chinese  traders,  softened  by  heat  or  hot 
water,  and  packed  in  oblong  boxes,  being  often,  it  is  said,  mixed 
with  vegetable  debris  in  the  course  of  repacking. 

Several  commercial  varieties  are  known,  the  chief  of  which 
are  Siam,  Sumatra,  and  Palembang  ;  Penang  benzoin  is  im- 
ported to  a  smaller  extent. 

Description. — 1.  Siam  Benzoin. — This  variety  of  benzoin  is 
collected  in  the  Siamese  province  of  Luang  Prabang,  in  the 
neighbourhood  of  the  Mekong  Eiver,  but  from  what  species 
of  Styrax  is  at  present  unknown,  certainly  not  from  Styrax 
Benzoin.  It  appears  in  commerce  either  as  separate  tears  or  in 
the  form  of  masses  composed  of  tears  more  or  less  firmly 
cemented  together  by  a  dark  reddish-brown,  transparent 
resin. 

The  tears  vary  considerably  in  size,  but  seldom  exceed  2 
inches  in  length,  by  i  inch  in  thickness  ;  usually  they  are 
much  smaller.  They  are  flattened,  or  sometimes,  if  large, 
concavo-convex,  this  shape  being  evidently  caused  by  the  resin 
accumulating  between  the  trunk  and  bark  of  the  tree.  They 
are  opaque,  brittle,  and  milky-white  internally,  but  are  usuallj'' 
covered  with  a  thin  coating  of  brownish  resin,  which  increases 
as  the  tears  are  kept,  being  produced  from  the  opaque  tear  by 
a  change  that  is  not  at  present  understood. 

Block  Siam  benzoin  consists  of  small  tears  cemented  to- 
gether by  a  glassy,  reddish-brown,  transparent  or  translucent 
resin,  which  gives  them  a  peculiar  va,rnishy  appearance.  In 
this  case  also  the  proportion  of  the  red,  transparent  resin 
increases  as  the  drug  is  kept  until  it  becomes  its  most  promi- 
nent feature. 

Both  varieties  of  Siam  benzoin  are  characterised  by  their 
agreeable  fragrant  odour,  recalling  vanilla;  they  are  almost 
entirely  soluble  in  alcohol,  yielding  only  about  2  per  cent,  of 
insoluble  residue. 

Constituents. — Siam  benzoin  consists  mainly  of  two  sub- 
stances of  alcohoHc  nature  {henzoresinol  and  siaresinotannol), 
combined  with  benzoic  acid  and  associated  with  free  benzoic 
acid.  The  characteristic  fragrant  odour  is  due  to  vanillin  (0-15 
per  cent.),  and  an  oily,  aromatic  liquid  (0-3  per  cent.)  that 
appears  to  be  an  ester  of  benzoic  acid,  but  the  exact  composition 
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of  which  is  not  known.  It  contains  no  cinnamic  acid,  a  fact 
which  assists  in  distinguishing  this  variety  of  benzoin  from 
that  exported  from  Smnatra,  The  benzoic  acid  constitutes  as 
much  as  38  per  cent,  of  the  drug,  part  existing  in  the  free 
state,  part  combined  with  the  benzoresinol  and  siaresinotannoL 

2.  Sumatra  Benzoin  is  obtained  on  the  island  of  Sumatra, 
and  occurs  only  in  masses  consisting  of  opaque  white  tears 
embedded  in  a  resin  which  in  this  case  is  of  a  dull  reddish 
brown,  and  usually  wanting  in  the  transparent,  varnishy 
appearance  of  the  Siam  drug.  It  differs  also  in  its  odour, 
which  recalls  storax  rather  than  vanilla,  and  in  the  fact  that  it 
contains  cinnamic  acid,  from  which  Siam  benzoin  is  free.  The 
presence  of  this  acid  is  easily  detected  by  boiling  a  fragment  of 
the  drag  with  solution  of  soda,  filtering,  and  warming  again 
with  potassium  permanganate,  when  the  evolution  of  benzal- 
dehj^de  indicates  the  presence  of  cinnamic  acid. 

Sumatra  benzoin  is  usually  less  pure  than  Siam.  Ap- 
parently during  the  repacking  in  Singapore  much  vegetable 
debris  finds  its  way  into  the  angles  of  the  boxes  into  which  it 
is  packed.  Good  Sumatra  benzoin  should  not  contain  more 
than  10  per  cent,  of  substances  insoluble  in  alcohol,  whilst 
inferior  qualities  often  yield  up  to  30  per  cent. 

Constituents. — Sumatra  benzoin  consists  principally  of  two 
alcohols  combined  with  benzoic  and  cinnamic  acids,  and  asso- 
ciated with  free  benzoic  and  cinnamic  acids.  Of  these  two 
alcohols,  one,  benzoresinol,  is  identical  with  the  benzoresinol  of 
Siam  benzoin ;  the  other,  resin otannol,  is  similar  to,  but  not 
identical  with,  siaresinotannoL  The  drug  contains,  in  addition, 
traces  of  benzaldehyde,  benzene,  vanillin  (1  per  cent.),  iDhenyl- 
propyl  cinnamate,  styrol,  and  styracin,  all  of  which  combine  to 
produce  its  particular  fragrance. 

From  Sumatra  benzoin  18  per  cent,  or  even  more  of 
benzoic  acid  has  been  obtained,  and  about  20  per  cent,  of 
cinnamic  acid. 

3.  Palenibang  Benzoin.— This  variety,  which  is  not  official, 
is  produced  in  Sumatra,  it  is  said  from  S.  Benzoin.  It  differs 
markedly  in  appearance  from  both  Siam  and  Sumatra  benzoin, 
consisting  principally  of  a  translucent,  greyish-brown  or  reddish 
resinous  mass  in  which  a  few  scattered,  opaque,  white  tears  are 
embedded.  It  breaks  with  an  irregular  fracture,  the  fractured 
surface  being  uneven  and  often  exhibiting  small  cavities.  The 
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odour,  which  is  not  strong,  recalls  that  of  Sumatra  benzoin.  Its 
constituents  have  not  yet  been  accurately  investigated;  it 
appears  to  contain  benzoic  but  no  cinnamic  acid.  It  is  not 
official,  and  is  used  only  for  the  preparation  of  benzoic 
acid. 

These  characters  apply  to  the  variety  of  benzoin  known  in 
this  country  as  Palenibang  ;  it  would  appear  that  in  Java  this 
name  is  applied  to  a  different  variety  of  the  drug. 


DRAGON'S  BLOOD 

Source  &c. — Dragon's  blood  is  a  resinous  secretion  produced 
on  the  fruits  of  Calamus  Draco,  Willd.  (N.O.  Palmece),  a  climb- 
ing palm  with  long,  flexible  stem,  indigenous  to  Sumatra  and 
Borneo.  Very  probably  more  than  one  species  furnish  the 
commercial  drug,  but  what  these  are  is  at  present  unknown. 

The  plant  produces  numerous  small  fruits  about  the  size  of  a 
cherry,  covered  with  hard,  yellowish,  imbricated  scales,  which 
overlap  one  another  from  apex  to  base.  From  these  scales  a  red 
resin  exudes,  more  or  less  completely  covering  the  fruit.  The 
fruits  are  shaken  together  in  a  basket,  and  the  separated  resin 
mixed  with  water,  pressed  into  moulds,  and  then  melted.  It  is 
said  to  be  nearly  always  mixed  with  the  milky  juice  of  Garcinia 
parviflora,  Miq.  (Treub,  1891). 

Description.— Dragon's  blood  occurs  in  lumps  of  very 
varying  size  and  shape.  They  are  often  rounded,  flattened 
cakes  several  inches  in  diameter  and  2  inches  or  more  in  thick- 
ness, that  appear  to  have  been  moulded  in  an  earthen  dish  ; 
sometimes  the  cakes  are  smaller  and  thinner.  Occasionally  it 
is  imported  in  sticks  about  8  or  9  inches  long  and  1  inch  thick, 
or  12  inches  long  and  ^  inch  thick,  each  carefully  wrapped 
in  a  palm  leaf.  These  varieties  are  known  as  '  lump,'  '  saucer,' 
'  reed,'  &c.  dragon's  blood. 

Good  samples  of  the  drug  usually  have  a  dull,  dark  red 
colour,  and  are  more  or  less  covered,  where  the  pieces  have 
rubbed  against  one  another,  with  a  crimson  powder.  They  are 
brittle  and  friable,  breaking  with  a  glossy  but  irregular,  uneven, 
porous  fracture,  and  although  opaque  in  lump,  minute  fragments 
are  translucent  and  of  a  deep  garnet-red  colour. 

The  drug  yields  when  crushed  a  bright  crimson  powder,  has 
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no  odour,  and  is  practically  tasteless,  breaking  up  when  chewed 
into  a  fine  gritty  powder. 

Inferior  qualities  are  duller  in  colour  and  tougher.  They 
yield  a  duller  crimson  or  even  brick-red  powder,  and  exhibit  less 
powder  on  the  surface  of  the  lumps.  Such  specimens  frequently 
■contain  numerous  fragments  of  the  fruit  scales,  which  are  easily 
seen  when  the  drug  is  broken,  or  are  left  when  it  is  exhausted 
with  alcohol. 

Tears,  in  which  form  the  drug  is  now  seldom  seen,  give  a 
glassy,  conchoidal  fracture,  thin  flakes  being  of  a  clear  garnet- 
red  colour. 

Constituents. — Dragon's  blood  has  been  carefully  examined 
byDieterich  (1896),  who  found  it  to  consist  principally  of  a  red 
resin  (56"8  per  cent.)  that  proved  to  be  a  compound  of  dracoresino- 
tannol  with  benzoic  and  henzoylacetic  acids.  Other  constituents 
are  a  white,  an^-orphous  body,  dracoalhan  (2-5  per  cent.), 
dracoresen  (18"58  per  cent.),  vegetable  debris  (18'4  per  cent.), 
and  ash  (8-3  per  cent.). 

It  is  frequently  considerably  adulterated  both  with  earthy 
matter  and  with  fragments  of  the  scales  of  the  fruits,  the 
amount  of  residue  insoluble  in  alcohol  amounting  sometimes 
to  as  much  as  40  per  cent,  of  the  drug. 

Uses. — Dragon's  blood  is  chiefly  used  for  colouring  var- 
nishes &c. 


MASTIOH 

Source  &C. — Mastich  is  a  resin  obtained  from  Pistacia 
Lentiscas,  Linn.  (N.O.  Anacardiacem) ,  a  shrub  or  small  tree 
indigenous  to  the  countries  bordering  on  the  Mediterranean. 
The  resin,  which  has  been  known  from  the  earhest  times,  and  was 
formerly  much  more  highly  prized  than  it  is  now,  is  collected 
on  the  island  of  Scio  in  the  Grecian  Archipelago,  and  also  in 
Cyprus,  and  possibly  on  other  islands,  but  is  exported  only 
from  Scio. 

he  bark  of  the  tree,  which  contains  a  circle  of  oleo-resm 
ducts  in  the  bast,  is  punctured  with  a  small  instrument 
resembling  a  chisel  ;  the  oleo-resin  exudes  in  the  form  of  small 
tears  which  in  a  few  days  become  dry  and  hard.  It  is  then 
collected,  that  taken  from  the  tree  itself  forming  the  best 
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qualities,  whilst  that  which  has  dropped  upon  the  ground  is 
inferior. 

Description. — Mastich  occurs  in  small  hard  tears  about  the 
size  of  peppercorns.  The  majority  are  pear-shaped,  ovoid,  or 
nearly  globular ;  sometimes,  but  not  often,  they  are  elongated 
and  resemble  small  stalactites.  They  are  pale  yellow  in 
colour,  and  have  a  dull,  dusty  surface  ;  they  are  brittle,  breaking 
with  a  clear,  glassy,  conchoidal  fracture,  the  interior  of  the  tears 
being  quite  transparent.  When  chewed  the  tears  break  up  at 
first  into  a  sandy  powder,  which  subsequently  agglomerates  into 
a  plastic  mass.  The  drug  has  an  agreeable,  rather  aromatic 
odour,  and  a  slight  agreeable  taste,  both  of  which,  though  not 
pronounced,  are  characteristic. 

The  student  should  observe 

(a)  The  preponderance  of  rounded  or  pear-shcqjcd.  tears, 

(b)  The  characteristic  odour, 

(c)  The  formation  of  a  plastic  mass  when  the  resin  is 

chewed ; 

and  should  compare  the  drug  with 
Sandarac  resin  (see  below). 

Constituents. — Mastich  consists  of  resin  associated  with 
2  or  3  per  cent,  of  volatile  oil.  About  90  per  cent,  of  the 
resin  is  soluble  in  alcohol  (masticic  acid)  ;  the  residue  (masticin) 
is  insoluble  even  in  boiling  alcohol  but  soluble  in  ether.  Of 
the  nature  of  these  resins  nothing  further  is  known. 

Uses.— Mastic  was  formerly  employed  as  a  stimulant,  and 
was  also  used  in  the  manufacture  of  varnishes.  For  the  latter 
purpose  it  has  been  superseded  by  other  cheaper  resins,  whilst 
as  a  medicine  it  is  obsolete. 


SANDARAC 


Source  &c.— Sandarac  is  a  resin  obtained  from  Call  it  r  is 
quadrivalvis,  Ventenat  (N.O.  Coniferm),  a  small  tree  about  15 
or  20  feet  high,  growing  on  the  mountains  in  the  north-west  of 
^/rica  It  IS  usually  obtained  by  incision,  the  tears  when  suffi- 
ciently hard  being  collected  and  exported,  chiefly  from  Mogadore 

Description.- Sandarac  occurs  in  small  tears  about  the 
same  size  as  mastich,  but  usually  of  an  elongated,  more  or  less 
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cylindrical  or  stalactitic  form,  several  of  which  are  sometimes 
united  into  a  small  flattened  mass.  Globular  or  pear-shaped 
tears  are  comparatively  rare  in  it,  and  by  this  means  it  can  be 
distinguished  at  sight  from  mastich. 

The  tears  have  a  dull  dusty  surface  and  a  pale  yellowish 
colour ;  they  are  brittle,  breaking  with  a  glassy,  conchoidal 
fracture,  and  displaying  a  clear,  transparent  interior,  in  which, 
as  in  amber,  small  insects  are  occasionally  embedded.  The 
resin  has  a  slight  terebinthinate  odour  and  a  terebinthinate, 
slightly  bitter  taste ;  when  chewed  it  breaks  up  between  -the 
teeth  into  a  sandy  powder  which,  unlike  mastich,  shows  no 
disposition  to  agglomerate  into  a  plastic  mass. 

It  is  completely  soluble  in  alcohol  and  ether,  partially  only 
in  chloroform,  carbon  bisulphide,  and  turpentine. 

The  student  should  observe 

(a)  The  j^f'sponderating  stalactitic  form, 
(&)  The  te7-ebinthinate  odour, 

(c)  The  indisposition  to  form  a  p)lastic  mass  hetioeen  the 
teeth  ; 

and  should  compare  this  drug  with 

(i)  Mastich  (see  p.  425), 

(ii)  Olihanum  (see  below). 

Constituents. — Sandarac  consists  principally,  according  to 
a  recent  research  (Balzer,  1896),  of  sandaracolic  acid  (85  per 
cent.)  and  callitrolic  acid  (10  per  cent.).  It  contains  in  addi- 
tion traces  of  volatile  oil,  bitter  principle,  water,  and  ash. 

Uses.— Sandarac  is  chiefly  used  in  the  manufacture  of 
varnishes ;  it  is  paler  in  colour  than  shellac,  and  is  therefore 
more  suitable  for  light  woods. 


AMBER 
(Succinum) 

Source  &c.— Amber  is  the  fossil  resin  of  certain  extinct 
coniferous  trees,  chiefly  of  Finns  succinifer,  Conwentz. 
Several  varieties  of  amber  have  been  distinguished,  but  that 
known  as  Succinite  or  Baltic  amber  is  the  only  one  of  com- 
mercial importance. 
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The  amber-yieldiiig  trees  probably  formed  in  the  early  part 
of  the  period  geolo^ncally  known  as  the  oligocene,  and  belonging 
to  the  tertiary  formations,  extensive  forests  over  the  northern 
parts  of  Scandinavia.  They  contained  oleo-resin  ducts  similar 
to  those  of  coniferous  trees  of  the  present  day,  and  in  addition 
frequently  produced  abnormal  quantities  of  oleo-resin  as  the 
result  of  injuries,  to  which  they  appear  to  have  been  especially 
liable.  The  oleo-resin,  hardened  by  exposure  and  liberated  by 
the  gradual  destruction  of  the  trees,  was  carried,  towards  the 
latter  end  of  the  oligocene  period,  from  the  position  occupied 
by  the  forest  and  deposited  in  a  bed  of  blue  earth  of  consider- 
able extent  near  the  eastern  shores  of  the  Baltic.  From  this 
bed  of  earth  which  lies  below  the  sea-level  the  amber  is  now 
recovered  chiefly  by  mining,  but  some  little  is  washed  by  the 
sea  from  the  exposed  surface  of  the  stratum  and  thrown  up  by 
the  waves  on  the  shore. 

Succinite  is  also  occasionally  found  on  the  east  coast  of 
England,  whither  it  has  been  brought  by  the  sea. 

Description. — Amber  occurs  in  pieces  varying  much  in  size 
and  shape,  usually  with  rounded  edges  and  covered  with  a  dark 
crust.  Internall}^  it  is  transparent,  translucent,  or  quite  opaque 
(cloudy  amber),  and  of  varying  shades  of  yellow  or  brown. 
It  exhales  when  warmed  a  slight  but  characteristic  odour,  and 
is  almost  tasteless.  It  is  hard,  breaking  with  a  bright,  conchoidal 
fracture  that  is  sometimes  glassy,  sometimes  opaque.  It  is 
partially  soluble  in  alcohol,  ether,  and  chloroform  ;  it  melts  at 
280°  to  290°  C,  at  the  same  time  decomposing  and  yielding 
water,  succinic  acid,  and  various  tarry  products  amongst  which 
the  presence  of  sulphuretted  hydrogen  may  be  noticed. 

Constituents. — Baltic  amber  or  succinite  yields  about 
25  per  cent,  to  alcohol,  consisting  principally  of  free  succino- 
ahietic  acid,  a  small  portion  of  the  acid  being  combined  with 
horneol.  The  part  insoluble  in  alcohol,  succinin,  was  found 
to  be  a  compound  of  succinic  acid,  with  a  resin-alcohol, 
succino-resinol. 

Amber  (succinite)  contains  in  addition  traces  of  sulphur  and 
of  inorganic  substances. 

By  destructive  distillation  amber  yields  a  dark  tarry  oil 
accompanied  by  water ;  the  former,  separated  from  the  watery 
fluid  and  redistilled,  forms  the  genuine  yellow  oil  of  amber  of 
commerce. 
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SHELLAC 

Source  &c. — Shellac  is  a  resinous  exudation  that  encrusts 
the  bodies  of  Coccus  Lacca,  Kerr. 

The  female  insects,  after  impregnation,  resort  in  large 
numbers  to  the  twigs  of  certain  trees.  They  increase  in  size, 
become  filled  with  a  red  colouring  matter  resembHng  that 
produced  by  the  cochineal  insects,  and  at  the  same  time  become 
surrounded  and  enclosed  in  a  resinous  exudation.  In  this  way, 
encrusted  with  resin,  they  end  their  lives. 

"Whether  the  resin  is  secreted  by  the  insects  or  produced  by 
the  plant  as  a  result  of  the  irritation  caused  by  the  insects  is 
at  present  not  definitely  known.  The  resin  shows,  in  its 
chemical  composition,  a  variation  from  vegetable  resins,  and 
this  seems  to  indicate  that  it  owes  its  origin,  in  part  at  least,  to 
a  change  effected  by  the  insects  in  the  constituents  of  the  plant. 

Numerous  trees  of  different  natural  orders  are  thus  visited. 
The  principal  ones  are  Aleurites  laccifera,  Willd.  (N.O. 
Eupliorhiacece,  India),  Ficus  religiosa,  Linn.  (N.O.  Urticacece, 
India),  Schleichera  trijuga,  Willd.  (N.O.  Sapindacea,  India), 
and  Butea  frondosa,  Eoxb.  (N.O.  Leguminosce,  Ceylon  lOc). 

After  the  secretion  of  the  resin  the  twigs  are  broken  off, 
and  form  without  further  preparation  the  stick  lac  of  commerce. 
Stick  lac  therefore  consists  of  the  twigs  of  the  trees  coated  with 
a  granular  brownish  or  reddish  resin  which  is  frequently  |  inch 
thick.  Enclosed  in  this  resin  are  the  bodies  of  the  insects, 
which  contain  a  valuable  colouring  matter.  The  latter  is 
extracted  by  breaking  the  lac  from  the  twigs,  crushing  it,  and 
exhausting  it  with  water  or  dilute  soda  solution.  The  aqueous 
solution  contains  a  red  colouring  matter,  laccaic  acid,  that 
resembles  carminic  acid,  but  is  not  identical  with  it.  It  can  be 
obtained  by  precipitating  the  alkahne  solution  with  alum,  the 
precipitate  when  dried  forming  the  lac  dye  of  commerce.  After 
the  resin  has  been  crushed  and  freed  from  colouring  matter,  it 
forms  brownish  grains  which  are  known  as  seed  lac.  This 
still  contains  various  debris  of  the  insects  &c.,  from  which  it 
can  be  purified  by  melting  and  straining,  the  melted  resin  being 
pressed  through  a  cloth  whilst  hot.  In  this  way  commercial 
shellac  is  obtained. 
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Description.  — Sliellac  is  usually  seen  in  thin,  brownish- 
yellow,  leafy  flakes,  more  or  less  translucent  in  appearance, 
brittle,  and  easily  pulverisable.  When  heated  it  melts,  evolving 
a  characteristic  odour. 

Shellac  is  completely  soluble  in  hot  alcohol,  but  not  quite 
completely  soluble  (about  90  per  cent.)  in  cold.  Ether  removes 
from  it  only  about  5  per  cent.,  but  hot  caustic  alkalies  and 
solution  of  borax  dissolve  it  entirely. 

Constituents. — A  recent  investigation  of  stick  lac  (Farner, 
1899)  resulted  in  the  separation  of  the  following  constituents  : 


Wax  

CyO  per  cent. 

Colouring  matter  (laccaic  acid)  .... 

0-5  „ 

.     74-5  „ 

Residue  (sand,  vegetable  and  animal  debris) 

.       9-5  „ 

3-5  „ 

Of  the  resin  35  per  cent.,  composed  principally  of  fatty  acids, 
was  soluble  in  ether.  The  part  insoluble  in  ether  (65  per  cent.) 
consisted  of  a  resinotannol  combined  with  aleuritic  acid,  a 
crystalline  acid  belonging  to  the  fat  acid  series. 

Shellac  consists  principally  of  the  resin  (90  per  cent.)  and 
wax  and  other  substances  (10  per  cent.). 
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SECTION  XIV 

GUM-RESINS 

GAMBOGE 

Source  &C.— Gamboge  is  a  gum-resin  obtained  from 
Garcinia  Harihurii,  Hook.  f.  (N.O.  GiMifercB),  a  tree  of  moderate 
size  found  in  Cambodia,  Siam,,  and  the  southern  parts  of  Cochin 
China. 

The  bark  of  the  tree  contains  in  the  cortex,  as  well  as  in  the 
bast,  secretory  ducts  filled  with  a  yellow,  milky  gum-resin,  the 
two  systems  being  connected  by  transverse  canals  at  the  nodes. 

The  gamboge  is  obtained  by  making  in  the  rainy  season  a 
spiral  cut  in  the  bark  from  a  height  of  about  10  feet  down  to  the 
ground.  The  gum-resin  wells  out  and  trickles  down  the  incision 
into  a  hollow  bamboo  placed  to  receive  it.  From  this  it  is  trans- 
ferred to  smaller  bamboos ;  these  are  set  aside  until,  in  about  a 
month,  the  gamboge  has  solidified.  It  is  removed  from  the 
bamboo  by  drying  over  a  fire  until  the  bamboo  cracks  and  can 
be  stripped  off.  The  drug  is  sold  to  local  collectors,  who  convey 
it  to  Bangkok  or  Saigon,  whence  it  is  exported  to  Europe, 
usually  via  Singapore. 

It  is  occasionally  formed  whilst  soft  into  cakes  of  various 
shapes  or  into  thick  sausage-like  masses,  which  are  wrapped  in 
leaves,  the  impression  of  which  they  bear  on  their  surface 
(Saigon  gamboge). 

Description.-- The  finest  qualities  of  gamboge  occur  in 
rolls,  1  or  2  inches  in  thickness,  and  from  4  to  8  inches  in  length, 
nearly  cylindrical,  solid  or  hollow  in  the  centre,  and  marked  ex- 
ternally with  longitudinal  furrows  derived  from  the  inner  surface 
of  the  bamboos  in  which  they  have  been  dried.  The  drug  breaks 
easily,  with  a  smooth,  uniform,  conchoidal  fracture,  the  freshly 
fractured  surface  having  a  dull  gloss  and  being  of  a  rich  reddish- 
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yellow  or  brownisli-oiungo  colour.  It  is  easily  reduced  to  a 
bright  yellow  powder,  with  little  odour,  but  with  an  acrid 
taste. 

•  Rubbed  with  the  wet  finger  gamboge  instantly  forms  a  yellow 
emulsion.  It  is  almost  completely  dissolved  by  the  successive 
action  of  alcohol  and  water.  The  yellow  emulsion  yielded  with 
water  becomes  nearly  clear  and  deep  orange  red  on  tlie  addition 
of  ammonia. 

Sometimes  the  rolls  of  gamboge  are  agglomerated  into 
masses,  or  the  drug  occurs  in  irregular  lumps  frequently  soft 
in  the  interior  and  often  containing  much  visible  impurity. 

Inferior  gamboge  breaks  with  a  dull,  rough,  granular  fractm'e, 
and  the  fractured  surface,  which  often  exhibits  small  cavities,  is 
of  a  dark  brownish  colour. 

Gamboge  is  occasionally  imported  (from  Saigon)  in  thick, 
short,  cylindrical  cakes  wrapped  in  leaves. 

Constituents. — Gamboge  consists  principall}^  of  gum  and 
resin.  The  former  varies  in  amount  from  about  15  to  25  per 
cent.,  and  is  not  identical  with  gum  acacia.  The  resin,  which 
has  been  termed  cambogic  acid,  is  soluble  in  alkaline  solutions 
and  in  alcohol.  The  drug,  if  of  good  quality,  yields  not  more 
than  1  per  cent,  of  ash. 

Hurst  (1889)  found  a  sample  of  gamboge  to  have  the 
following  composition  : 

Moisture   2-50  per  cent. 

Ash   1-0.5  „ 

Resin   ()6-0-5 

Wax   4-31 

Gmn   2(i-03 

Eberhardt  found  the  resin  to  vary  from  76  to  82  per  cent. 

Adulterants. — The  chief  adulterants  are  starch,  inorganic 
matter  (such  as  sand  &c.),  and  vegetable  debris.  These  are 
all  easily  detected  by  their  insolubihty  in  alcohol  and  water 
used  successively,  or  in  dilute  ammonia.  Starch  is  officially 
tested  for  by  adding  iodine  to  a  cooled  decoction,  which  should 
not  then  assume  a  distinct  green  colour  {traces  of  starch  are 
usually  present  in  gamboge).  Inorganic  substances  would  also 
be  detected  by  the  ash,  which  should  not  exceed  3  per  cent. 

Uses. —Gamboge  in  large  doses  produces  both  purging  and 
vomiting.  It  has  been  employed  as  a  hydragogue  cathlirtic, 
but  is  now  seldom  used  as  a  medicine. 
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SCAMMONY 

Source  &C. — Scammony  is  a  gum  resin  obtained  by  incision 
from  the  living  root  of  Convolvulus  Scammonia,  Linn.  (N.O. 
Convolvidacecc) . 

The  scammony  plant  is  a  twining  plant  indigenous  to  the 
easterv  Mediterranean  and  resembling  the  common  bindweed 
but  much  larger.  It  produces  a  root,  often  of  very  considerable 
size,  as  much  as  3  feet  in  length  and  4  inches  in  thickness, 
from  which  a  number  of  slender  aerial  stems  spring.  The  gum 
resin  is  collected  in  Asiatic  Turkey,  chiefly  near  Smyrna  and 
Aleppo. 

The  abnormal  structure  of  the  root  has  been  already  alluded 
to  (see  Scammony  Boot).  In  the  cortex  as  well  as  in  the 
parenchjona  surrounding  each  of  the  columns  of  wood  are  cells 
containing  a  liquid  gum-resin.  These  cells  are  arranged  in 
vertical  rows,  and  when  an  incision  is  made  the  contents  drain 
from  a  series  of  cells  by  the  breaking  of  the  transverse  walls. 
In  collecting  the  gum-resin  the  woD.'kman  clears  away  the  earth 
surrounding  the  upper  part  of  the  root  so  as  to  leave  4  or 
5  inches  of  the  root  exposed.  This  is  then  cut  off  in  a  slanting 
direction  2  to  4  inches  below  the  crown,  and  a  mussel  shell 
is  stuck  into  it  just  beneath  its  lowest  edge  so  as  to  receive  the 
milky  sap  which  instantly  flows  out.  The  shells  are  usually 
left  till  the  evening,  when  they  are  collected  and  the  cut  parts 
of  the  roots  scraped  with  a  knife  so  as  to  remove  any  partially 
dried  drops  of  juice  (Pharmacographia) .  If  the  gum-resin 
were  then  dried  at  once  a  drug  of  fine  golden-brown  colour 
and  translucent  appearance  would  be  produced  ;  but  as  a  rule 
the  contents  of  the  shells  are  collected,  and  daily  added  to, 
until  a  sufficient  quantity  has  accumulated;  this  is  then 
softened,  mixed  into  a  homogeneous  mass,  and  allowed  to  dry. 
During  the  long  standing  in  a  more  or  less  moist  condition  the 
scammony  undergoes  a  fermentative  change,  and  the  drug  when 
dry  has  a  darker  colour  and  porous  appearance  when  broken. 
It  is  also  frequently  adulterated  whilst  in  the  soft  state. 

Description.— Scammony  is  usually  imported  in  flattened 
cakes  about  i  inch  thick  and  4  or  5  inches  in  diameter.  It 
varies  in  colour  from  dark-grey  to  brown  or  nearly  black,  the 
surface  being  often  covered  with  a  grey  powder.    It  breaks 
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very  readily,  and  the  fresldy  exposed  surface  is  glossy,  resinous, 
often  more  or  less  porous,  and  of  a  dark-brown  or  nearly  black 
colour.  Thin  fragments,  however,  when  viewed  by  transmitted 
light,  are  seen  to  be  brown  in  colour  and  translucent.  It  is 
very  easily  reduced  to  an  ash-grey  powder,  and  readily  yields  a 
milky  emulsion  when  rubbed  with  water.  Scammony  has  a 
characteristic  odour,  commonly  compared  to  that  of  cheese, 
and  an  acrid  taste. 

Very  fine  qualities  of  the  drug  which,  however,  are  scarce, 
differ  in  being  of  a  golden-brown  colour,  almost  transparent  in 
thin  fragments,  and  less  porous. 

The  student  should  observe  its  brittle  nature,  translucent 
brown  colour  in  thin  fragments,  and  characteristic  odour;  it 
yields  a  milky  emulsion  when  rubbed  with  the  wet  finger,  a 
character  that  distinguishes  it  from  scammony  resin,  which 
does  not  emulsify  when  so  treated. 

Constituents. — Pure  scammony  contains  about  88  or  90  per 
cent,  of  resin  identical  with  that  obtained  from  the  root  (see 
before)  and  entirely  soluble  in  ether ;  the  residue  consists 
principally  of  gum.  But  scammony  of  such  purity  as  this  is 
seldom  met  with  in  commerce.  Good  qualities  yield  from  75 
to  80  per  cent,  of  resin  to  ether,  and  are  known  as  '  Virgin  ' 
scammony.    The  official  standard  has  been  fixed  at  70  per  cent. 

Adulteration. — The  high  price  of  scammony  and  its  plastic 
natm-e  before  it  is  dried  invite  and  facilitate  adulteration. 
Starch,  chalk,  and  earthy  matter  are  frequently  used  to  increase 
its  weight,  and  occasionally  other  resins  are  fraudulentl}'-  mixed 
with  it. 

Adulteration  with  inorganic  matter  is  readily  detected  by 
incineration.  Good  scammony  should  not  yield  more  than  3  per 
cent,  of  ash.  Starch  is  easily  recognised  by  microscopical 
examination  or  by  the  iodine  test,  but  traces  of  the  starch  of 
scammony  root  are  often  present  in  genuine  scammony,  and 
caution  must  be  used  in  concluding  that  the  drug  has  been 
adulterated.  Guaiacum  resin  has  been  used  to  adulterate 
scammony,  and  a  specific  test  for  it  has  been  introduced  into  the 
Pharmacopceia ;  the  alcoholic  solution  of  scammony  should  not 
be  coloured  blue  by  solution  of  ferric  chloride  (compare  Guaiacum 
Resin) . 

Inferior  scammony  is  usually  tough  and  has  a  dull  fracture, 
small  splinters  being  opaque  instead  of  translucent.  Factitious 
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scammony  that  was  practically  free  from  resin  soluble  in  ether 
has  even  been  offered  for  sale  as  genuine  scammony. 

Under  the  name  of  skilleep  a  drug  occasionally  comes  into  the 
market  in  large,  nearly  black,  oval,  flattened  cakes  or  '  puddings,' 
the  interior  of  which  is  moist,  paler  in  colour,  and  possesses  an 
odour  resembling  sour  dough.  Such  a  drug  contains  but  little 
resin,  and  consists  principally  of  starch  (flour)  mixed  with  (?) 
an  extract  of  the  root. 

Uses. — Scammony  is  used  as  a  brisk  cathartic  and  vermi- 
fuge, especially  for  children. 

EUPHORBIUM 

Source  &c. — Euphorbium  is  a  gum-resin  obtained  from 
Eupliorhia  resinifera,  Berg.  (N.O.  Eiij^horhiacecc),  a,  ]i\a,nt  about 
3  feet  in  height,  resembling  in  appearance  and  habit  a  cactus, 
and  common  in  the  mountainous  districts  of  Morocco,  especially 


Fig  2Q-d.— Euphorbia  resinifera.  A,  llowering  branch,  natural  size.  B 
and  C,  staminate,  D,  pistillate  Hower,  magnified.  E,  fruit,  and  F, 
seed,  magnified  (Luerssen,  after  Berg  u.  Schmidt). 


on  the  spurs  of  the  mountains  in  the  neighbourhood  of  the 
town  of  Morocco,  where  the  drug  is  principally  collected. 

The  plant  produces  green,  fleshy,  quadrangular  stems  and 
branches  which  bear  small  scaly  leaves  supported  by  two  per- 
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sistent  thorny  stipules  ;  tlio  flowers  are  small  and  borne  on 
short  peduncles;  the  fruits  consist  of  three  carpels,  and 
resemble  typical.  Euphorbiaceous  fruits. 

The  drug,  which  has  long  been  known,  for  both  Pliny  and 
Dioscorides  were  well  acquainted  with  it,  is  obtained  by  wound- 
ing the  plant. 

Both  the  cortex  and  the 
pith  of  the  plant  contain 
long,  branching,  laticife- 
rous  cells ;  these  when 
wounded  discharge  their 
latex,  which  exudes  in  the 
form  of  milky  drops,  the 
exudation  in  rainy  seasons 
being  very  copious. 


Fig.  204. — Laticiferous  cells  in  the  stem  of 
Euphorbia  resinifera.  p,  parenchyma  ; 
VI,  laticiferous  cells.  Magnified. 
(Tschirch.) 


Fig.  205. — Euphorbium.  1,  pair 
of  stipules  ;  a  and  6,  stipules 
covered  with  gum-resin ;  2,  fruit; 
c,  fruit  covered  with  gum-resin. 
(Vogl) 

The  milky  juice  dries 
to  a  resinous  mass  which 
is  collected  in  the  autumn 
by  the  poorer  class  of  Arabs 
and  brought  to  Morocco 
for  sale.  It  is  exported 
chiefly  from  Mogadore.  So 
acrid  is  the  drug  that  the 


faces  of  persons  handling  it  have  to  be  protected  by  cloths. 

Description. — The  drug  occurs  in  dull  yellow  or  brown, 
dusty-looking  pieces  seldom  exceeding  1  inch  wide,  often  mixed 
with  fragments  of  the  quadrangular,  thorny  stem  and  other 
debris.  Many  of  the  pieces  have  evidently  solidified  round  a 
pair  of  stipules  and  are  pierced  by  holes  corresponding  to  them, 
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or  sometimes  even  include  the  stipules  themselves  ;  some  are 
pierced  with  single  holes  and  retain  the  fruits  or  flowers  or 
portions  of  them.  The  former  are  characterised  by  their 
shape,  each  consisting  of  three  nearly  separate,  one-celled, 
compressed,  keeled  carpels  attached  at  the  apex  and  base  to  a 
central  axis. 

The  gum-resin  itself  is  very  brittle,  breaking  readily  be- 
tween the  fingers  ;  internally  it  is  of  a  dull  yellowish-brown 
colour. 

It  has  no  particular  odour,  but  the  powder  if  inhaled  excites 
violent  sneezing ;  the  drug  has,  however,  an  extremely  acrid 
taste.  Although  it  contains  a  considerable  proportion  of  gum  it 
shows  little  disposition  to  yield  an  emulsion  when  triturated 
with  water. 

It  is  partially  soluble  in  alcohol  and  in  ether. 

Constituents. — Euphorbium  consists  principally  of  a  crys- 
talline, inactive  body,  eupJiorbone  (34-6  per  cent.),  resm  (41-2 
per  cent.),  and  gum  (about  20  per  cent.),  in  addition  to  which 
small  quantities  of  caoutchouc  and  various  salts  are  present. 

Part  only  of  the  resin  (about  27  per  cent,  calculated  on  the 
drug)  is  soluble  in  ether,  and  it  is  that  portion  of  the  drug  alone 
to  which  the  sternutatory  properties  and  intensely  acrid  taste 
are  due.    Its  nature  is  at  present  unknown. 

Euphorbone  corresponds  in  composition  to  the  formula 
CjoHgrP  ;  it  is  volatile,  melts  at  67°  to  68°  C,  and  appears  to 
be  quite  inactive. 

Many  species  of  Euj)ho7-bia  yield  an  acrid,  milky  juice 
analogous  in  composition  to  the  above  (Hencke,  1886). 

Uses. — Euphorbium  possesses  very  acrid  properties.  It  has 
been  employed  as  a  drastic  purgative,  but  is  now  chiefly  used 
as  a  vesicant  in  veterinary  practice. 

MYRRH 

Source  &C. — Myrrh  is  a  gum-resin  obtained  from  the  stem 
of  an  undetermined  species  of  Balsamodendron,  probably 
B.  Myrrha,  Nees  (N.O.  BurseracecB).  It  is  collected  chiefly  in 
Somaliland,  in  the  north-east  of  Africa,  and  is  brought  down  to 
the  coast  and  sent  to  Aden,  whence  it  is  shipped  to  Europe, 
either  direct  or  via  Bombay.    Some  myrrh  is  said  also  to  be 
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collected  in  the  south  of  Arabia.  Although  the  Pharmacopoeia 
specifies  B.  Myrrha,  Nees,  as  the  plant  yielding  the  official  drug, 
this  point  cannot  be  regarded  as  definitely  settled.  The  exact 
botanical  origin  of  the  drug  is  still  unknown/and  its  determina- 
tion is  accompaniedby  great  difficulty,  since  several  other  species 


m 

Fig.  206.— Myi-rh.  Section  of  a  portion  of  bark,  probably  of  Balsamodoidron 
Myrrha.  P,  outer  portion  (bavk)  in  which  layers  of  sclerenchymatous 
cells,  st,  alternate  with  thin-walled  cells,  d  ;  bast  parenchyma  ;  b,  bast 
fibres ;  vi,  medullary  ray ;  o,  oleo-resin  ducts  containing  a  granular 
secretion  (myrrh) ;  0,  tissue  breaking  down  to  form  a  cavity  filled  with 
the  secretion.    Magnified  280  diani.  (Vogl.) 


of  Balsamodendron  are  found  in  Arabia  and  north-eastern 
Africa  yielding  gum-resins  that  more  or  less  resemble  the  official 
myrrh  in  appearance  and  odour. 

These  plants  are  shrubs  or  small  trees,  and,  like  most  other 
plants  belonging  to  the  same  natural  order,  they  contain  nume- 
rous schizogenous  ducts  in  the  bark,  in  which  an  oleo-gum-resin 
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is  secreted.  In  the  case  of  the  species  to  which  the  official  myrrh 
is  ascribed  the  tissue  intervening  between  the  ducts  frequently 
breaks  down,  and  thus  lysigenous  cavities  of  considerable  extent 
are  produced  which,  together  with  the  ducts  that  remain  intact, 
are  filled  with  a  granular  secretion.  When  the  bark  is  wounded, 
therefore,  the  secretion  is  discharged  in  considerable  quantity. 
It  is  at  first  yellowish-white  and  fluid,  but  soon  hardens  to  a 
firm,  reddish  mass  which  constitutes  the  commercial  drug. 
The  secretion  also  exudes  from  fissures  that  are  formed  in  the 
bark  by  natural  causes  ;  indeed  the  bulk  of  the  drug  is  said  to 
be  naturally  exuded. 

Description. — Myrrh  occurs  in  irregular  rounded  tears,  or 
lumps  composed  of  agglutinated  tears,  varying  in  size  from 
small  grains  up  to  masses  nearly  as  large  as  the  fist,  pieces 
about  the  size  of  a  walnut  being  of  common  occurrence.  They 
have  a  reddish-yellow  or  reddish-brown  colour  and  a  rather 
rough,  dull,  dusty  surface.  They  break  fairly  easily,  the  fractured 
surface  having  a  rich  brown  or  reddish-brown  colour  and 
translucent,  unctuous,  granular  appearance,  often  exhibiting 
v^hitish  spots  or  veins  ;  thin  splinters  are  translucent  or  almost 
transparent.  The  drug  has  an  agreeable  aromatic  odour  and 
an  aromatic,  bitter  and  acrid,  but  not  unpleasant  taste.  Tritu- 
rated with  water  it  yields  a  yellowish  emulsion. 

The  student  should  observe 

(a)  The  unctuous,  granular  (not  uniform  and  vitreous) 

fracttii'e, 

(b)  The  translucent  (not  opaque)  appearance  of  thin 

fragments, 

(c)  The  aromatic,  bitter  taste. 

The  taste  is,  perhaps,  the  most  characteristic  feature  of 
myrrh. 

Constituents.— Myrrh  consists  of  a  mixture  of  resin,  gum, 
and  volatile  oil.  The  latter  can  be  obtained  by  distillation 
with  water  to  the  extent  of  '2-5  to*  G-5  per  cent.  (Schimmel). 
The  resin  occm's  in  amounts  varying  from  25  to  40  per  cent., 
the  remainder  of  the  drug  consisting  of  gum.  The  resin  is 
not  a  homogeneous  substance,  but  contains  at  least  three  con- 
stituents that  have  not  yet  been  sufficiently  investigated. 

Myrrh  of  good  quaHty  should  yield  not  more  than  10  per 
cent,  of  ash  or  less  than  30  per  cent,  of  resin  (Dieterich,  1898). 
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Varieties  and  Substitutes.— As  several  '  varieties  of  myrrli 
are  laiown,  and  as  coiiiincrcial  myrrh  is  almost  invariably 
mixed  with  other  gmn-resins  from  which  it  has  to  be  separated 
by  picking,  the  following  chemical  test  is  useful  in  distinguish- 
ing the  genuine.  Digest  one  part  of  crushed  myrrh  with  ten 
of  ether  for  a  few  hours,  filter  into  a  test  tube,  which  should  be 
only  partially  filled,  and  allow  the  vapour  of  bromine  to  fill  the 
upper  part  of  the  tube.  The  ethereal  solution  should  assume  a 
violet  colour.  A  similar  reaction  is  given  by  the  volatile  oil 
distilled  from  myrrh,  and  it  is  to  the  presence  of  the  oil  in  the 
ethereal  extract  that  the  reaction  is  due.  A  purplish  or  violet 
colour  is  also  produced  when  nitric  acid  is  added  to  a  tincture 
of  myrrh  or  even  to  myrrh  itself. 

Parker  (1879)  has  described  a  number  of  gums  or  gum- 
resins  that  have  been  found  mixed  with  genuine  myrrh  and 
have  been  separated  by  picking.  The  following  may  be 
mentioned  : 

Opaque  bdellium  is  a  very  hard,  yellow  ochre-coloured,  opaque 
gum-resin  with  but  a  slight  odour  and  a  bitter  taste.  Portions 
of  a  papery  bark  are  frequently  found  associated  with  it.  The 
tincture  (1  to  6)  assumes  an  intense  greenish-black  colour  with 
solution  of  ferric  chloride. 

African  bdellium  is  in  hard  pieces,  translucent  in  thin  layers, 
and  red  when  viewed  by  transmitted  light.  The  fracture  is  dull 
and  slaty,  the  margins  possessing  a  powdery  appearance  ;  it  has 
a  bitter  taste  and  an  odour  recalling  pepper.  The  tincture  gives 
no  precipitate  with  ferric  chloride. 

Bissabol  closely  resembles  myrrh.  It  breaks  with  a  waxy 
fracture  and  yields  lo  the  nail,  giving  an  oily  exudation  like  soft 
myrrh.  It  has  a  yellowish  colour,  with  white  markings  which, 
however,  are  traversed  by  angular  interstices  filled  with  a  brown 
resin.  It  has  an  aromatic  odour,  quite  distinct  from  that  of 
myrrh. 

Indian  bdellium  occurs  in  large  irregular  masses  of  a  dark 
reddish-brown  colour.  The  fractured  surface  resists  the  nail, 
and  is  covered  with  characteristic,  minute,  shiny  points  of  resin 

'  Holmes  (1897)  distinguishes  four  varieties  of  myrrh— viz.  Somali  myirli, 
which  corresponds  to  the  official  description  ;  Arabian  myrrh  (Hanbury),  which 
resembles  Somali  myrrh  but  has  no  whitish  markings  ;  Arabian  myrrh  (Dymock), 
which  resembles  Somali  myrrh,  in  having  whitish  marks,  but  is  rather  less  fragrant 
and  has  a  dark  reddish  colour  and  unctuous  waxy  fracture  ;  Ye7nc7i  myrrh,  which 
does  not  yield  the  bromine  reaction. 
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which  also  appear  on  the  outer  surf^ice.  The  odour  is  feeble 
and  cedar-Hke  ;  it  appears  to  be  developed  only  on  keeping.  The 
taste  is  slightly  acrid  and  devoid  of  bitterness. 

In  addition  Parker  describes  several  other  gums  that  have 
been  found  in  commercial  myrrh.  But  as  genuine  myrrh  can 
be  distinguished  from  each  and  all  of  these  impurities  or  sub- 
stitutes by  its  characteristic  odour  and  taste  and  by  the 
chemical  test  above  mentioned,  the  student  is  recommended  to 
make  himself  acquainted  with  these,  and  content  himself  with 
the  information  here  given  concerning  the  substitutes. 

Uses. — Myrrh  has  stimulant  and  disinfectant  properties  ; 
it  is  used  as  a  mouth-wash  and  as  a  uterine  stimulant  and 
emmenagogue. 

OLIBANUM 

Source  &C. — Olibanum  or,  as  it  is  sometimes  termed, 
frankincense  (to  be  carefully  distinguished  from  American 
frankincense),  is  a  gum-resin  obtained  from  Boswellia  Carterii, 
Birdw.,  and  other  species  of  Bosioellia  (N.O.  Biirseracece). 

These  plants  are  small  trees  that  grow  in  southern  Arabia 
and  in  Somaliland  in  north-eastern  Africa.  Like  the  trees 
that  yield  myrrh  they  contain  schizogenous  ducts  in  the  bark, 
in  which  an  oleo-resin  is  secreted.  The  Somalis  obtain  this 
by  incising  the  bark  and  collecting  the  gum-resin  as  soon  as 
it  has  sufficiently  dried.  The  drug  is  conveyed  to  Aden  and 
thence  to  Bombay,  whence  it  is  exported  to  Europe. 

Description. — Olibanum  occurs  in  small  tears  varying  from 
^  inch  to  1  inch  in  length  and  usually  ovoid,  pear-shaped,  or 
club-shaped,  but  sometimes  stalactitic  in  form,  occasionally 
agglutinated  into  small  masses.  They  are  usually  of  a  pale 
yellowish  colour,  frequently  with  a  greenish,  bluish,  or  reddish 
tinge,  and  covered  with  a  dull  white  dust.  They  are  brittle, 
breaking  easily  between  the  fingers ;  internally  they  are  opalescent 
and  translucent,  the  fractured  surface  being  waxy. 

The  drug  has  a  fragrant,  balsamic  odour  and  an  aromatic, 
shghtly  bitter  taste,  softening  when  chewed  to  a  plastic  mass. 
Triturated  with  water  it  yields  a  whitish  emulsion. 

The  student  should  observe 

(a)  The  f  ragrant  odour, 

(b)  The  opalescent,  loaxy  interior  of  the  tears. 
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Constituents.— Olibanum  consists  piincipally  of  resin  (60  to 
70  per  cent.),  (27  to  85  per  cent.),  and  volatile  oil  (5  to  7 
per  cent.).  These  constituents  have  been  recently  further  m- 
vestigatetl,  with  the  following  results  (Halbey,  1898)  : 

/  Boswellic  acid,  free       .       •       •  33-0  per  cent. 
I        „  „    combined       .       .     l-''  >- 

Soluble  in  alcohol,       oiibanoreseii         ....  :j:-l-0  „ 

72  per  cent.        |   v^i^tile  oil  7-0  ,. 

'  Bitter  principle  ....  0-.3 
/  Gum  (arable  acid  with  Ca  and  Mg)  20-0 

Insoluble  in  alcohol,  ]  ]3ngyoiin  G-0  „ 

28  per  cent.       |  Vegetable  d6bris    ....     2-0  „ 

According  to  this  analysis  the  resin  consists  principally  of 
a  resin  acid  (boswellic  acid)  and  an  indifferent  resin  (ohbano- 
resen)  in  about  equal  proportions  ;  the  gum  consists  mainly  of 
arabin,  with  which  is  associated  a  little  bassorin. 

Uses.— Olibanum  is  used  chiefly  in  the  manufacture  of  in- 
cense and  as  an  ingredient  in  fumigating  pastilles. 


AMMONIAOUM 

Source  &c.— Ammoniacum  is  a  gum-resin  exuded  from  the 
flowering  and  fruiting  stem  of  Borema  Ammoniacum,  D.  Don 
(N.O.  TJmhelliferce) ,  and  probably  other  species. 

The  plant  or  plants  that  yield  ammoniacum  are  large 
umbelliferous  plants  widely  distributed  throughout  Persia  and 
extending  into  southern  Siberia. 

The  drug  is  collected  chiefly  in  central  Persia. 

The  stems  of  the  ammoniacum  plants  contain,  especially 
in  the  bark,  numerous,  large,  schizogenous  ducts  full  of  a 
milky  secretion.  In  the  summer,  when  the  plant  is  fruiting, 
it  is  visited  by  numbers  of  beetles,  which  puncture  the  stem 
and  cause  an  abundant  exudation  of  the  secretion  in  the  form 
of  milky  drops,  some  of  which  harden  on  the  stem,  whilst  others 
drop  on  to  the  ground.  All  of  it  is  collected  and  sent  in  a  very 
crude  state,  mixed  with  stones,  stalks  of  the  plant,  and  other 
impurities,  from  the  ports  on  the  Gulf  of  Persia  to  Bombaj^ 
where  the  drug  is  sorted,  and  whence  it  is  exported  to  Europe. 

Description. — Ammoniacum  occurs  in  commerce  in  two 
forms — viz.  tear  ammoniacum  and  lump  ammoniacum,  the 
former  being  alone  ofhcial. 
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The  tears  are  small,  rounded  or  nodular  masses  varying 
usually  from  ^  inch  to  1.  inch  in  diameter.    When  fresh  they 
are  of  a  pale,  dull  yellow  colour,  which,  however,  darkens  by 
keeping.    They  are  hard  and  brittle  when  cold,  but  soften 
when  warmed.    Internally  the  tears  are  opaque,  and  vary  in 
colour  from  milky  white  to  pale  brownish-yellow,  the  freshly 
fractured  surface  having  a  waxy  lustre.     The  drug  has  a 
characteristic  but  not  alliaceous  odour,  and  a  bitter,  acrid  taste. 
Triturated  with  water  it  forms  a  white  emulsion,  which  is 
coloured  deep  orange-red  by  a  solution  of  chlorinated  lime, 
yellow  by  solution  of  potash,  and  transiently  violet  by  ferric 
chloride.    The  latter  reaction,  although  not  strong,  should  be 
noted,  as  it  depends  upon  the  presence  of  a  constituent  (salicylic 
acid)  that  is  absent  from  other  similar  gum-resins,  and  is 
characteristic  therefore  of  ammoniacum. 

Lump  ammoniacum  consists  of  agglutinated  whitish  tears 
mixed  with  varying  quantities  of  extraneous  substances,  such 
as  stones,  dirt,  stems  and  other  debris  of  the  plant,  and  occa- 
sionally the  broad,  flat  mericarps  of  the  fruit,  the  presence  of 
which  indicates  the  time  at  which  the  drug  has  been  collected. 
The  substance  of  the  tears  agrees  with  the  description  of  the 
tears  already  given. 

If  a  small  fragment  be  strongly  heated  in  a  dry  test-tube, 
the  contents  of  the  tube,  after  coohng,  yield  with  boiling  water 
a  solution  which,  when  largely  diluted  with  water  and  made 
alkaline,  does  not  exhibit  a  blue  fluorescence,  a  reaction 
indicating  the  absence  of  umbelliferone,  which  is  present  in 
galbanum  and  asafetida. 

The  student  should  observe 

(a)  The  clean,  hard  tears,  which  do  not  crumble  between 

the  fingers, 
{b)  The  characteristic  odour, 

{£)  The  positive  result  of  the  test  for  salicylic  acid, 
(d)  The  negative  result  of  the  test  for  umhelliferom  ; 
and  should  compare  the  drug  with  selected  tears  of  galbanum, 
which  are  much  softer,  have  a  distinctive  odour,  and  yield  a 
positive  result  with  test  for  umbelliferone.' 

>  This  test  may  also  be  carried  out  as  follows:  Boil  5  grammes  of  the  drug 
with  15  c.c.  of  hydrochloric  acid  for  fifteen  minutes,  dilute  with  15  c.c  water  ; 
filter  through  a  double,  wetted  filter,  and  to  the  filtrate,  which  should  be  clear,  add 
e.Kcess  of  ammonia. 
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Constituents. — Amnioniacuni  consists  of  volatile  oil  (1  to 
'1  per  cent.)  and  resin  (about  (35  to  70  per  cent.),  the  remainder 
being  composed  of  gum  (about  '20  per  cent.),  moisture  (2  to  12 
per  cent.),  ash  (1  per  cent.),  and  insoluble  residue  (8-5  per  cent.). 

Lfuz  (1893)  found  that  the  resin  could  be  separated  into  two 
portions,  one  consisting  of  a  resin-alcohol  which  is  also  found  in 
galbanum,  and  hence  called  galbaresinotannol,  combined  with 
salicylic  acid,  the  remainder  being  a  resin  alcohol  peculiar  to 
ammoniacum  and  designated  ammoresinotannol.  The  gum 
is  allied  to  gum  acacia. 

Luz  was  unable  to  detect  sulphur  in  either  the  volatile  oil 
■or  the  resin,  although  that  element  had  previously  been  reported 
present  in  ammoniacum. 

The  drug  contains  also  traces  of  free  salicijlic  acid,  which  is 
the  source  of  the  reddish  colour  produced  when  ferric  chloride 
is  added  to  an  aqueous  emulsion. 

Varieties  &c. — The  official  or  Persian  ammoniacum  is 
distinguished  from  African  ammoniacum,  which  is  obtained  in 
Africa  from  (it  is  said)  Ferula  tingita)ia,  Linn.,  by  the  orange- 
red  colour  it  yields  with  solution  of  chlorinated  lime,  as  well  as 
by  not  j-ielding  a  fluorescent  solution  when  treated  as  above 
described.  This  indicates  the  absence  of  umbelliferone,  which 
is  present  in  African  ammoniacum  as  well  as  in  galbanum  and 
asafetida. 

Uses. — Ammoniacum  is  a  stimulant,  and  being  excreted  by 
the  bronchial  mucous  surfaces  stimulates  and  disinfects  the 
secretion.  It  is  used  as  a  disinfectant  -expectorant  in  chronic 
bronchitis  with  profuse  discharge,  and  in  plasters  as  a  stimulant 
to  the  skin. 

QALBAISrUM 

Source  &c.— Galbanum  is  a  gum-resin  obtained  from  Ferula 
f/albaniflua,  Boiss.  and  Buhse  (N.O.  Umbdlifercc),  and  probably 
from  other  species. 

These  plants  are,  like  those  yielding  ammoniacum,  large 
umbelliferous  plants  indigenous  to  and  widely  distributed  over 
Persia.  Two  varieties  at  least  are  well  recognised— viz. 
Persian,  which  is  soft  and  contains  fruit  and  stalks,  and  Levant, 
which  is  dried  and  contains  slices  of  the  root,  seldom  fruits  or 
stalks.    The  latter  is  the  variety  at  present  usually  met  with. 
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How  this  drug  is  obtained  is  not  exactly  known. 
Like  the  ammoniacum  plants  the  galbanum  plants  contain 
especially  m  the  cortical  portion  of  the  stem  (and  root),  numerous 
schizogenous  ducts  that  secrete  a  milky  gum-resinous  fluid. 


Fid.  207. — Transverse  section  through  a  portion  of  the  stem  of  Ferula 
galbaniflua,  showing  the  distribution  and  structure  of  the  gum-resin 
ducts,  e,  epidermis;  c,  collenchyma;  m,  gum-resin  ducts;  li,  wood; 
7«  6,  bundles  in  pith  ;  magnitied.  (Tschirch.) 


Part  of  the  drug  is  apparently  obtained  by  natural  exudation 
from  the  stem,  but  part  is  certainly  produced  by  laying  bare  the 
root,  cutting  the  stem  off  near  the  crown,  and  collecting  the 
juice  that  exudes  and  hardens,  successive  slices  of  root  being 
removed  at  intervals  of  several  days.    The  former  procedure 
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would  probably  yield  the  tears  that  are  found  in  commercial 
oalbanum,  whilst  the  slices  of  root  found  in  the  drug  indicate 
the  latter  method  as  the  one  by  which  that  part  of  the  drug 
not  in  distinct  tears  is  obtained. 

Galbanum  reaches  Europe  partly  via  Eussia  (especially 
Persian  galbanum),  partly  via  Bombay. 

Description.  —Galbanum  occurs  in  distinct  tears  and  small 
agglutinated  masses.  The  tears  are  rounded  pr  irregular  in 
form,  and,  though  they  vary  in  size,  are  usually  about  as  large 
as  or  rather  larger  than  a  pea.  Externally  they  are  yellowish- 
brown  or  orange-brown  in  colour,  and  often  rough  and  dirty. 
They  are  not,  like  the  tears  of  ammoniacum,  hard,  but  are  so 
soft  that  they  can  usually  be  squeezed  flat  between  the  finger 
and  thumb,  becoming  ductile  and  sticky.  They  break  easily 
with  a  granular,  irregular  fracture,  and  are  opaque,  yellowish, 
and  soft  internally.  Sometimes  the  tears  are  more  or  less 
translucent  and  of  a  bluish-green  colour. 

Thin  transverse  slices  of  the  root  are  commonly  found- 
mixed  with  commercial  galbanum  ;  they  are  usually  about  an 
inch  in  diameter  and  frequently  bear  on  one  side  the  dried 
secretion  derived  from  the  freshly  cut  surface. 

The  drug  has  a  characteristic,  not  exactly  unpleasant, 
aromatic  odour,  and  a  rather  disagreeable,  aromatic,  and  bitter 
taste. 

Galbanum  occurs  also  in  lumps,  corresponding  to  lump 
ammoniacum;  these  consist  of  yellowish  or  bluish-green  or 
brownish  tears  embedded  in  a  brownish  mass  and  mixed  with 
slices  of  root  and  various  foreign  substances. 

The  student  should  observe 

(a)  The  soft  ijellotoish-hmwn  tears,  occasionally  hluish- 

green, 

(b)  The  characteristic  odour, 

(c)  l^he  positive  result  of  the  test  for  umhelliferone  ; 

and  should  compare  the  drug  with  ammoniacum. 

Small  fragments  of  galbanum  may  easily  be  distinguished 
from  ammoniacum  by  their  yielding  umhelliferone  when  heated 
to  redness  in  a  dry  test-tube ;  the  presence  of  this  body  may 
be  recognised  by  boiling  the  tube  and  its  contents  in  water, 
filtering  and  saturating  with  ammonia,  a  fine  blue  fluorescence 
being  produced. 
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Constituents. — Galbanum  consists,  apart  from  extraneous 
substances,  of  volatile  oil  (about  5  to  10  per  cent.),  resin  (about 
fiO  per  cent.),  and  gum  (about  20  per  cent.),  tbe  residue  being 
made  up  of  inorganic  matter  (about  2  per  cent.,  sometimes 
much  more),  and  moisture  (from  1  to  10  per  cent.). 

Conrady  found  (1894)  in  a  good  specimen  of  commercial 
galbanum 


Volatile  oil   9-,5  per  cent. 

Eesin   63-5 

Gum  and  impurities   27-0  „ 

Ash   8-25 


The  resin  is,  according  to  Conrady,  composed  of  an  alcohol, 
galbaresinotannol,  combined  with  umbelliferone  ;  of  the  latter 
Conrady  obtained  no  less  than  20  per  cent.  Traces  of  free 
umbelliferone  are  also  contained  in  the  drug. 

Good  qualities  should  yield  at  least  50  per  cent,  to  alcohol, 
contain  not  more  than  10  per  cent,  of  moisture,  and  give  on' 
incineration  not  more  than  10  per  cent,  of  ash  (Dieterich, 
1898). 

Uses. —  Galbanum  is  used  chiefly  as  a  stimulant  in  plasters. 


ASAFETIDA 

Source  &c. — Asafetida  is  a  gum-resin  obtained  from  the 
root  of  Ferula  fcetida,  Kegel  (N.O.  Umhelliferce),  and  probably 
other  species.  These  plants  are,  like  those  yielding  ammonia- 
cum  and  galbanum,  large  umbelHferous  plants  growing  in 
eastern  Persia  and  western  Afghanistan,  but,  as  in  the  case 
of  galbanum,  an  exact  knowledge  of  the  plants  themselves  or  of 
the  mode  of  procuring  the  drug  is  still  wanting.  In  the  cortex 
of  the  stem,  and  especially  in  that  of  the  root,  there  are  numerous 
large,  schizogenous  ducts  filled  with  a  milky,  gum-resinous 
emulsion  ;  these  when  wounded  discharge  their  contents,  which 
then  gradually  acquire  by  evaporation  a  firmer  consistence. 

Part  of  the  drug  is  certainly  collected  in  a  manner  similar 
to  that  in  which  part  at  least  of  commercial  galbanum  is 
obtained — viz.  by  laying  bare  the  root  of  the  plant  and  cutting 
off  the  stem  close  to  the  crown  ;  the  emulsion  that  flows  from 
the  cut  surface  is  allowed  to  harden,  for  which  purpose  the 
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root  is  protected  by  a  dome-like  covering  of  sticivs  and  leaves  ; 
the  hardened  gum-resin  is  then  scraped  off,  a  slice  of  the  root 
cut  off,  and  the  juice  again  allowed  to  exude,  and  so  the  pro- 
cess is  repeated.  The  scrapings  are  united  and  mixed  v^ith 
earthy  matter  &c.,  for  the  purpose,  it  is  said,  of  facilitating 
the  transport  of  the  drug,  which  is  still  inconveniently 
soft. 

It  is,  however,  difficult  to  explain  the  production  of  the 
large  tears  of  asafetida  by  this  method  of  collection. 

Herat  and  Kandahar  are  the  centres  of  the  asafetida  trade. 
The  drug  is  conveyed  chiefly  to  Bombay,  where  it  is  sorted, 
and  whence  it  is  exported  to  Europe. 

Description. — As  in  the  case  of  ammoniacum  and  galbanum, 
two  forms  of  the  drug  are  known — viz.  tear  and  lump ;  the 
former,  which  is  as  a  rule  much  purer,  is  alone  official. 

The  tears,  some  of  which  are  separate,  some  more  or  less 
agglutinated  together,  are  rounded  or  flattened,  and  vary  from 
^  to  1  inch  in  diameter.  They  are  of  a  dull  yellow  or  sometimes 
dirty  grey  colour,  which  darkens  on  keeping,  finally  becoming 
reddish-brown.  When  fresh  they  are  usually  tough  at  ordinarj- 
temperatures,  becoming  harder  when  cooled  and  softer  when 
warmed.  Internally  they  may  be  yellowish  or  milky  white, 
translucent  or  opaque  ;  the  freshly  exposed  surface  passes 
gradually  through  a  very  characteristic  change  of  colour, 
becoming  first  pink,  then  red,  and  finally  reddish-brown.  The 
drug  has  an  intense,  penetrating,  persistent,-  alliaceous  odour, 
and  a  bitter,  acrid,  alliaceous  taste. 

Lump  asafetida  consists  of  the  tears  agglutinated  into  a 
more  or  less  uniform  mass  and  mixed  with  varying  quantities 
of  extraneous  substances  such  as  stones,  slices  of  the  root, 
earthy  matter,  and  so  on.  It  is  thus  much  inferior  to  the 
tears,  and  generally  has  a  dark  reddish  colour. 

Asafetida,  when  heated  in  a  test  tube,  as  described  under 
Ammoniacum,  yields  a  fluorescent  solution,  indicating  the 
presence  of  umbelhferone  or  a  substance  yielding  it,  a  reaction 
which  it  therefore  shares  with  galbanum,  but  which  serves  to 
distinguish  it  from  a  variety  of  the  drug  met  with  in  Bombay 
yielding  no  umbelliferone.  From  galbanum  the  tears  of 
asafetida  may  be  distinguished  by  the  green  colour  the  freshly 
fractured  surface  assumes  when  it  is  touched  with  nitric  acid 
diluted  with  an  equal  volume  of  water. 
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The  student  should  observe 

(a)  The  change  in  colour  of  the  fractured  surface, 

(6)  The  nitric  acid  reaction, 

(c)  The  intense,  alliaceous  odour, 

(d)  The  positive  result  of  the  test  for  umbelliferone. 

Constituents.— Asafetida  consists  principally  of  volatile 
oil,  resin,  and  gum. 

The  composition  of  typical  asafetida  can  be  well  seen  from 
the  following  analysis  by  Polasek  (1897)  : 


The  resin  consists  of  ferulic  acid  combined  with  asaresino- 
tannol ;  although  the  drug  easily  yields  umbelliferone  by  the 
action  of  sulphuric  acid  on  the  ferulic  acid  and  on  the  resorcin 
produced  simultaneously  from  the  asaresinotannol,  Polasek 
was  unable  to  detect  free  umbelliferone  in  the  drug. 

The  ash  yielded  by  the  commercial  drug  varies  with 
the  quality  of  the  drug,  fine  tears  yielding  about  5  per  cent., 
whilst  lump  asafetida  may  contain  50  or  more  per  cent., 
according  to  the  amount  of  admixture  that  has  taken  place. 
The  Pharmacopoeia  places  the  limit  at  10  per  cent. 

The  volatile  oil  varies  also  from  3  to  9  per  cent.,  and  that 
of  substances  soluble  in  alcohol  from  about  70  per  cent,  to  less 
than  30  per  cent.,  the  official  limit  for  substances  dissolved  by 
alcohol  being  65  per  cent.,  a  limit  which,  according  to  Dieterich 
(1898),  is  rather  too  high  for  the  average  of  good  commercial 
qualities  of  the  drag. 

Uses. — Asafetida  is  a  powerful  nervine  stimulant,  and  is 
used  in  the  nervous  disorders  of  hysteria.  It  has  also  a  well- 
marked  stimulant  action  on  the  bowel,  and  is  employed  to  expel 
flatulence  and  relieve  constipation. 


Kesin 
Gum 

Volatile  oil 
Ferulic  acid 
Moisture 
Impurities 


62-0  per  cent. 


(i-7 

1-  28 

2-  36 
2-0 
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SECTION  XV 
OLEO-RESINS 

CANADA  BALSAM 
(Canada  Turpentine,  Terebinthina  Canadensis) 

Source  &C. — Canada  balsam  is  an  oleo-resin  obtained  hy 
incision  from  the  balsam  fir,  Abies  halsamea,  Link  (N.O. 
Goniferce),  a  tree  resembling  the  spruce  fir,  widely  distributed 
over  the  northern  United  States  and  Canada,  extending  to 
Hudson's  Ba5^  The  drug,  which  has  long  been  known,  is 
collected  in  Lower  Canada. 

The  tree  contains  schizogenous  oleo-resin  ducts,  as  most 
coniferous  trees  do,  but  they  are  restricted  to  the  bark,  none 
occurring  normally  in  the  wood.  In  addition,  however,  to 
these  secretion  ducts,  cavities  are  formed  which  fill  with  oleo- 
resin  and  produce  blisters  on  the  smooth  trunk  of  the  tree. 
From  these  blisters  the  oleo-resin  is  obtained  by  puncturing 
them  with  the  pointed  spout  of  a  can  which  serves  to  receive 
the  balsam. 

Description. — Canada  Balsam  is  a  clear,  transparent  liquid, 
about  as  viscid  as  honey,  and  of  a  pale  yellow  or  greenish- 
yellow  colour,  often  exliibiting  a  slight  greenish  fluorescence. 
By  keeping  it  becomes  more  viscid,  and  finallv  it  oraduallv 
dries  to  a  hard  resin  which  remains  transparent  and  shows  no 
disposition  to  crystallise,  a  quality  that  renders  it  particularly 
valuable  as  a  medium  in  which  to  preserve  microscopical 
preparations.  It  has  an  agreeable  balsamic  odour  and  a  rather 
bitter  and  acrid  taste.  It  is  completely  soluble  in  chloroform, 
benzol,  and  ether,  but  only  partially  in  alcohol. 

The  drug  is  officially  designated  '  Terebinthina  canaden- 
sis,' 'Canada  turpentine.'  The  term  'balsam'  is  frequently 
limited  to  such  oleo-resins  as  contain  benzoic  or  cinnamic  acids, 
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and  as  neither  of  these  acids  is  present  in  Canada  balsam 
many  pharmacognosists  prefer  to  call  it  a  '  turpentine  '  or  '  oleo- 
resm,'  both  of  which  names  are  certainly  strictly  correct. 

Constituents.— Canada  balsam  consists  of  20  to  25  per  cent 
of  volatile  oil  and  75  to  80  per  cent,  of  resin,  both  of  which 
appear  to  be  analogous  to  other  similar  coniferous  products,  but 
have  not  yet  been  sufficiently  accurately  investigated.  Only 
about  four-fifths  of  the  resin  is  soluble  in  alcohol,  whereas 
many  coniferous  resins  are  completely  soluble. 


COPAIBA 
(Oopaiva,  Balsam  of  Copaiba) 

Source  &C.— Copaiba  is  an  oleo-resin  obtained  from  the 
trunk  of  Gopaifera  Lansclorfii,  Desf.  (N.O.  Leguminosca),  and 
other  species  of  Copaifera. 

The  trees  from  which  the  official  oleo-resin  is  obtained 
are  large  trees  attaining  over  100  feet  in  height,  indigenous  to 
Brazil  and  the  north  of  South  America.  The  drug,  which  was 
highly  esteemed  by  the  natives  of  Brazil  and  had  probably  long 
been  used  by  them  as  a  medicine,  was  introduced  into  Europe 
about  the  beginning  of  the  seventeenth  century. 

The  oleo-resin  is  contained  in  anastomosing,  schizogenous 
secretion  ducts  that  form  an  extensive  network  in  each  zone  of 
the  secondary  wood  of  both  stem  and  root,  extending  through- 
out the  entire  length  of  the  zone,  resembling  therefore  in 
arrangement  the  laticiferous  tissue  of  the  dandelion.  These 
ducts  are  formed  in  the  young  wood  and  rapidly  attain  their 
normal  diameter,  which  is  often  very  considerable  ;  at  the  level 
of  the  insertion  of  the  branches  a  number  of  lateral  ducts  con- 
nect zone  with  zone.  In  addition  to  these  schizogenous  ducts 
lysigenous  cavities  also  appear  to  be  formed  by  the  breaking 
down  of  the  cell  walls  and  their  probable  transformation  into 
resinous  or  oleo-resinous  substances. 

The  oleo-resin  is  collected  by  cutting  in  the  trunk  of  the 
tree  near  the  base  a  cavity  sloping  inwards  and  downwards,  and 
penetrating  to  the  centre  of  the  trunk,  resembling  the  '  box ' 
made  in  the  trunk  of  the  turpentine  trees.  Into  this  cavity  the 
oleo-resin  is  discharged ;  it  is  transferred  to  barrels  and  other 
vessels  for  exportation. 
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The  large  si/e  of  the  secretion  ducts,  and  tlieir  extensive 
distribution  in  each  zone  of  wood  throughout  the  entire  length 
of  the  tree,  render  the  amount  of  oleo-resin  secreted  by  each 
tree  very  considerable.  Even  as  much  as  48  litres  is  said  to 
liave  been  obtained  from  a  single  tree,  others  again  yielding 
])ut  little. 

The  drug  is  exported  from  the  seaports  on  the  northern 
coast  of  South  America — viz.  Para,  Maranham,  Maracaibo, 
Savanilla  &c.,  these  towns  giving  their  names  to  the  commercial 
varieties  of  the  drug. 

Description. — The  oleo-resin,  or  as  it  is  commonly,  but  less 
appropriately,  termed  balsam  (for  it  contains  neither  cinnamic 
nor  benzoic  acid),  varies  considerably  in  consistence.  Some- 
times it  is  a  thin,  yellowish  liquid  (Para  balsam),  sometimes  as 
viscid  as  treacle,  brownish-yellow  in  colour  (Maracaibo),  and 
occasionally  slightly  fluorescent.  It  has  a  very  characteristic 
aromatic  odour  and  an  unpleasant  acrid  and  rather  bitter  taste. 
It  is  soluble  in  absolute  alcohol,  petroleum  spirit,  and  carbon 
bisulphide,  but  is  insoluble  in  water. 

Its  specific  gravity  varies  from  0-916  to  0-993,  according 
to  the  proportion  of  volatile  oil  it  contains.  Commonly,  how- 
ever, it  does  not  fall  below  0-950  or  rise  above  -990. 

The  viscid  Maracaibo  balsam  varies  from  0-980  to  0-990, 
whilst  the  thinner  Para  balsam  ranges  from  0-950  to  0-970 
(Dieterich) .  When  kept,  the  balsam  becomes,  by  resinification 
of  the  volatile  oil,  thicker,  and  the  specific  gravity  increases 
until  finally  it  may  exceed  that  of  water. 

Constituents. — Copaiba  consists  of  resin  and  volatile  oil  in 
varying  proportions.  Thin  varieties  of  the  drug  may  contain 
as  much  as  80  per  cent,  of  volatile  oil,  whilst  thick  varieties 
may  contain  not  more  than  20  per  cent.  These,  however,  are 
exceptional  figures,  the  proportion  of  volatile  oil  in  commercial 
balsams  varying  usually  between  40  and  60  per  cent.  As  the 
volatile  oil  possesses  a  decided  therapeutical  value,  the  British 
Pharmacopoeia  requires  the  drug  to  contain  not  less  than 
40  per  cent,  of  it.  The  boihng-point  of  the  volatile  oil  after 
separation  varies  from  250°  to  270°  C,  and  its  specific  gravity 
from  0-88  to  0-91.  It  rotates  the  ray  of  polarised  light  from 
28°  to  34°  to  the  left.  These  are  important  characters,  as  they 
serve  to  detect  the  adulteration  of  copaiba  with  volatile  oils 
(e.g.  turpentine)  that  would  distil  over  with  the  copaiba  oil  and 
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affect  its  boiling-point  or  specific  gravity,  whilst  the  oil  from 
African  copaiba  rotates  the  ray  of  pf)larised  light  to  the  left. 

The  resin  is  acid  in  its  properties  and  is  left,  after  the 
removal  of  the  volatile  oil  as  a  hard,  brittle,  amorphous  mass. 
To  certain  acid  resins  that  have  been  obtained  from  copaiba,  the 
names  of  copaivic,  oxycopaivic,  and  metacopaivic  acids  have 
been  applied. 

The  bitter  principle  may  be  removed  from  the  balsam  by 
boiling  with  water.    It  is  present  in  small  proportion  only. 

Adulterations  &C.— Copaiba  is  liable  to  adulteration,  which, 
from  ihe  varying  composition  of  the  genuine  drug,  is  often 
difficult  to  detect. 

Fixed  oils,  such  as  castor  oil,  render  the  resin  left  after  the 
removal  of  the  volatile  oil  tough,  even  pasty  and  difficult  to 
powder,  whereas  it  should  be  hard,  brittle,  and  easily  powdered. 

Volatile  oils  such  as  turpentine  may  be  detected  by  the 
characters  of  the  volatile  oil  distilled  from  the  drug  ;  this  should 
boil  at  about  250°  C,  the  boiling-point  of  turpentine  being  about 
160°  C.  It  should  also  deviate  the  ray  of  polarised  hght  to  the 
left,  that  from  an  African  copaiba  imported  a  few  years  ago 
deviating  it  to  the  right. 

Gurjun  balsam,  an  oleo-resin  obtained  by  incision  from  the 
trunk  of  Bvpterocarpns  turbinatns  (N.O.  Bipterocarpecc)  and 
other  species,  large  trees  indigenous  to  eastern  India  and 
Burmah,  is  used  both  as  a  medicine  and  for  various  technical 
purposes.  It  somewhat  resembles  copaiba  in  odour  and  taste, 
but  is  usually  much  darker  (dark  red)  in  colour  and  fluorescent. 
Its  presence  in  copaiba  may  be  recognised  by  adding  4  drops  to 
a  mixture  of  ^  oz.  of  glacial  acetic  acid  (according  to  Kebler  1  c.c.) 
and  4  drops  of  nitric  acid ;  a  purple  or  reddish  coloration  indicates 
gurjun  balsam.  The  latter  adulteration  may  also  be  detected  by 
dissolving  2  drops  of  the  balsam  in  20  drops  of  carbon  bisulphide 
and  adding  a  drop  of  a  freshly  prepared  and  cooled  mixture  of 
nitric  and  sulphuric  acids;  if  gurjun  balsam  is  present  a 
violet  coloration  will  be  produced,  but  it  has  been  shown 
that  a  similar  colour  has  been  occasionally  yielded  by  genuine 
balsams. 

Uses.— The  active  principles  of  copaiba  are  absorbed  into 
the  blood,  the  volatile  oil,  at  least,  being  excreted  by  the 
kidneys,  bronchi,  and  skin ;  hence  copaiba  produces  along  the 
whole  genito-urinary  tract,  as  well  as  in  the  bronchi,  a  stimulant 
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anil  disinfectant  action,  increasing  tlie  mucous  secretion  and 
exciting  expectoration.  It  is  now  chiefly  employed  in  inflam- 
matory affections  of  the  bladder  and  urethra,  and  occasionally 
in  chronic  bronchitis.    The  resin  has  a  diuretic  acti<)n. 


ELEMI 

Source  &c. — Elemi  is  an  oleo-resin  oljtained  in  the 
Philippine  Islands  from  an  unknown  source.  It  is  generally 
referred  to  one  or  more  species  of  Canarium,  e.g.  C.  commune, 
Linn.  (N.O.  Biirseyacece),  but  the  evidence  in  support  of  this 
assumption  is  insuflicient. 

The  di'ug  is  obtained  by  making  incisions  in  the  tree  and 
promoting  the  flow  of  oleo-resin  by  the  apphcation  of  heat. 
AVhen  first  obtained  it  is  probably  a  clear,  viscid,  honey-like 
liquid  which,  however,  rapidly  becomes  crystalhne.  It  is  ex- 
ported chiefly  from  Manila,  and  arrives  in  this  country  in  lead- 
hned  cases,  in  a  more  or  less  solid  condition. 

Description. — Elemi  when  fresh  and  of  good  quality  is  pale 
yellow  in  colour,  soft  and  granular,  resembling  a  crystalline 
honey,  but  on  keeping  it  gradually  becomes  firmer  and  finally 
hard.  It  is  soluble  in  alcohol  and  ether,  partially  only  in 
petroleum  spirit.  It  has  a  fragrant,  balsamic  odour  recalling 
fennel  and  mace,  and  a  spicy,  rather  bitter  taste.  Under  the 
microscope  it  is  seen  to  contain  an  abundance  of  acicular 
crystals. 

Constituents. — The  drug  consists  principall}^  of  an  amor- 
plwas  resin  easily  soluble  in  alcohol.  Associated  with  this  are 
two  crystalline  resinous  substances,  a-amijrin  and  ,8-amyrin, 
and  from  10  to  17  per  cent,  of  volatile  oil.  Bryoidin,  breidin, 
and  elemic  acid  are  crystalline  substances  present  in  small 
proportion  only,  and  the  drug  also  contains  a  bitter  principle 
that  has  not  yet  been  isolated. 

Uses.  — Klemi  has  been  employed  in  the  form  of  ointment, 
as  a  stimulant  and  disinfectant  application.  It  is  now  seldom 
prescribed. 
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BALSAMS 

BALSAM  OF  TOLU 

Source  &C.— Balsam  of  Tolu  is  a  balsam  obtained  by 
making  incisions  in  the  trunk  of  Myroxylon  Toluifera,  H.B. 
and  K.  (N.O.  Leguminoscc). 

The  tree  is  a  native  of  Neic  Granada,  and  occurs  plentifully 
in  the  forests  near  the  Eiver  Magdalena  and  its  tributary  the 
Cauca.  The  balsam,  which  receives  its  name  of  Tolu  from  a 
small  tow^n  near  Cartagena,  on  the  northern  coast  of  New 
Granada,  is  collected  b}-  cutting  a  V-shaped  notch  in  the  bark, 
and  fixing  below  it  a  gourd  into  which  the  balsam  flows. 
Many  such  incisions  at  varying  heights  may  be  made  on  the 
same  tree,  which,  however,  is  much  exhausted  by  the  tapping. 
The  contents  of  these  gourds  are  emptied  into  skin  bags  and 
conveyed  to  the  coast,  where  the  balsam  is  transferred  to  tins 
for  exportation  to  Europe.  It  is  shipped  chiefly  from  Savanilla 
and  Cartagena. 

It  is  a  remarkable  fact  that  although  the  twigs  of  the  tree 
contain  schizogenous  secretion  ducts,  these  are  soon  thrown  off 
and  no  new  ones  are  formed.  The  bark  of  the  trunk,  from 
which  the  balsam  is  obtained,  contains  no  secretory  tissue,  and 
Mie  balsam  is  probably  formed  by  the  transformation  of  part  of 
the  tissue  of  the  bark  (or  possibly  the  young  wood),  a  change 
induced  by  the  incisions  made  in  the  tree  (compare  the  pro- 
duction of  storax). 

Description.— Balsam  of  Tolu  when  freshly  imported  is  a 
soft,  tenacious,  yellowish-brown,  resinous  mass,  not  soft  enough 
to  flow,  but  taking  the  form  of  the  vessel  in  which  it  is  kept. 
By  keeping,  it  gradually  hardens  to  a  brownish,  and,  especially 
in  cold  weather,  brittle  and  easily  powdered  mass  which,  how- 
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ever,  readily  softens  when  warmed.  It  has  an  agreeable, 
fragrant,  though  not  powerful  odour,  and  an  acidulous  balsamic 
taste,  sticking  to  the  teeth  when  chewed.  A  small  piece 
warmed  and  pressed  between  two  glass  slides  to  a  thin  film 
exhibits,  when  examined  by  the  microscope,  numerous  colour- 
less crystals  embedded  in  a  transparent  mass  and  accompanied 
by  a  little  vegetable  debris. 

It  is  easily  soluble  in  alcohol  and  chloroform,  but  only 
partially  soluble  in  carbon  bisulphide,  yielding  to  the  latter 
principally  cinnamic  acid.  The  solution  in  carbon  bisulphide 
leaves  when  evaporated  a  crystalline  residue  that  is  capable  of 
neutralising  not  less  than  30  per  cent,  of  its  weight  of  potassium 
hydroxide.  These  characters  are  important,  as  the  balsam  has 
been  adulterated  with  other  resinous  substances  soluble  in 
carbon  bisulphide,  which  consequently  give  the  evaporation- 
residue  a  resinous  instead  of  crystalline  character,  and  require 
less  potassium  hydroxide  for  their  neutralisation. 

Constituents. — Tolu  balsam  was  examined  by  Oberlander 
(1894),  who  found  it  to  contain  the  following  constituents  : 
about  7*5  per  cent,  of  an  oily  liquid  consisting  of  benzyl 
cinnamate  with  a  little  benzyl  benzoate,  traces  of  vanillin  and 
12  to  15  per  cent,  of  free  acid,  principally  cinnamic  acid.  The 
resin,  amounting  to  about  80  per  cent,  of  the  drug,  yielded  by 
saponification  an  alcohol  (toluresinotannol) ,  and  cinnamic  acid, 
with  which  was  associated  a  little  benzoic  acid. 

Uses.— Tolu  balsam  is  used  chiefly  as  a  pleasant  ingredient 
in  cough  mixtures. 


BALSAM  OF  PERU 

Source  &c.— Balsam  of  Peru  is  a  balsam  exuded  from  the 
trunk  of  M^jroxijlon  Pereirce,  Klotsch  (N.O.  Legimiinosce) ,  after 
the  bark  has  been  beaten  and  scorched. 

The  tree  grows  in  the  forests  of  that  part  of  San  Salvador 
{Central  America),  ne&v  the  Pacific  Ocean,  and  known  as  the 
Balsam  Coast,  and  probably  also  in  other  parts  of  Central  America, 
as,  for  mstance,  in  Honduras  (Dieterich),  the  drug  having  re- 
ceived the  name  '  Peruvian  '  from  the  fact  that  it  was  originally 
sent  from  San  Salvador  to  Callao,  the  port  of  Lima,  and  thence 
to  Spam. 
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As  in  the  case  of  Myruxtjlvn  Toluifera,  the  bark  of  young 
twigs  contains  secretion  ducts  which,  however,  are  soon 
thrown  off,  after  which  no  fresh  ones  are  formed.  The  forma- 
tion of  tiie  balsam  is  induced  by  certain  treatment  to  which 
the  bark  is  subjected,  and  is,  therefore,  not  a  normal  secretion 
of  the  tree,  but  a  pathological  product.  Of  the  exact  nature  of 
the  changes  induced  we  have  no  knowledge,  but  the  following 
is  a  brief  account  of  the  procedure  adopted.  At  the  end  of 
the  rainy  season  rings  are  cut  in  the  trunk,  and  from  these 
rings  longitudinal  incisions  about  18  inches  long  are  made. 
The  bark  is  then  beaten  until  it  is  loosened.  When  the  balsam 
begins  to  flow  the  strips  of  bark  are  raised,  and  plugs  of  bast 
inserted  to  absorb  it.  As  soon  as  the  flow  of  balsam  ceases, 
the  strips  of  bark  are  scorched  with  torches  from  above  down- 
wards, by  which  a  further  flow  is  promoted. 

The  balsam  is  separated  by  boiling  the  saturated  pads  with 
water  and  straining,  or  by  allowing  the  balsam  to  deposit  by 
standing  (Dieterich,  1'897). 

Description. — Balsam  of  Peru,  as  seen  in  commerce,  is  a 
rather  viscid,  oily  liquid,  resembling  common  black  treacle,  but 
rather  thinner,  and  not  of  an  adhesive  oi-  glutinous  nature  ; 
it  appears  black  in  bulk,  but  in  thin  layers  it  is  dark  reddish- 
brown  and  transparent.  It  has  a  fragrant,  balsamic  odour, 
and  although  it  has  no  marked  taste  it  produces,  when 
swallowed,  a  burning  sensation  in  the  throat. 

Balsam  of  Peru  is  heavier  than  water,  its  specific  gravity 
varying  within  narrow  limits — viz.  from  1-187  to  1-150,  being 
usually  between  1-138  and  1-142,  and  this  forms  a  valuable 
means  by  which  adulteration  can  be  detected,  for  many  liquids 
that  might  be  used  for  that  purpose  are  lighter  than  water,  and 
would  appreciably  depress  the  gravity.  It  is  soluble  in 
chloroform,  and  also  in  an  equal  volume  of  90  per  cent, 
alcohol,  but  with  a  larger  proportion  of  the  latter  the  mixture 
becomes  turbid.  It  is  practically  insoluble  in  water,  that  hquid 
removing  from  it  only  a  little  cinnamic  acid. 

Its  physical  characters  are  so  well  marked,  especiaUy  the 
odour  and  taste,  that  the  drug  is  easy  to  recognise,  but  the 
detection  of  adulteration,  especiahy  with  inferior  qualities  of  the 
drug,  which  appears  to  be  more  or  less  regularly  practised,  is 
a  more  diflicult  problem. 

Constituents.— Balsam  of  Peru  consists  essentially  of  an 
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o\\y  fiiiid  portiun  mixed  with  a  dark  resin.  The  fluid  porticjii 
consists  ahiiost  entirely  of  benzyl  henzuate,  with  a  little  henzijJ 
cinnamate  (cinnaniein),  these  together  constituting  about  60 
per  cent,  of  the  commercial  drug,  but  rather  more  (71  to  77 
per  cent.)  of  the  finest  qualities  of  the  pure  balsam. 

The  resinous  portion,  amounting  to  about  30  per  cent,  of 
the  commercial  drug,  is  composed  of  an  alcohol,  peruresino- 
tannol,  combined  with  cinnaviic  and  a  little  benzoic  acid. 

The  drug  also  contains  traces  of  vanillin  and  free  cinnamic 
acid. 

Adulterations. — Balsam  of  Peru  is,  fi-om  its  high  price  and 
nature,  liable  to  adulteration,  chiefly  with  such  liquids  as 
alcohol,  fixed  oils,  tm-pentine,  copaiba,  and  the  like.  Any 
such  admixture  lowers  the  specific  gravity,  and  can  generally 
be  detected  by  this  means.  Alcohol  can  be  removed  from  the 
balsam  by  shaking  it  with  water,  which  in  the  genuine  drug 
should  cause  no  appreciable  diminution  in  volume.  The  presence 
of  copaiba  and  other  drugs  containing  acid  resins  can  be  detected 
b}^  mixing  10  drops  of  the  balsam  with  0'4  gramme  of  lime ; 
with  genuine  balsam  the  mixture  remains  permanently  soft,  and 
when  warmed  until  all  volatile  matter  is  given  off  and  charring 
commences,  no  fatty  odour  is  evolved  (absence  of  fixed  oils).' 

But  qualitative  tests,  such  as  the  lime  test,  are  unsatis- 
factory, and  are  being  discarded  in  favour  of  the  quantitative 
determination  of  the  aromatic  constituents  and  the  resin, 
which  gives  not  only  information  as  to  probable  adulteration, 
but  places  a  direct  relative  value  on  the  drug. 

This  can  easily  be  effected  by  exhausting  1  gramme  of  the 
balsam  with  ether,  filtering  and  shaking  the  ethereal  solution, 
which  contains  both  resin  and  cinnamein,  with  2  per  cent, 
solution  of  soda.  This  removes  the  resin,  whilst  the  ethereal 
solution,  allowed  to  evaporate  spontaneously,  yields  a  residue 
of  cinnamein  and  other  aromatic  bodies  which  can  then  be 
weighed.  The  amount  of  resin  present  can  be  determined  by 
acidifying  the  alkaline  hquid,  filtering,  and  weighing  ;  it  should 
not  exceed  28  per  cent.  (Dietericli). 

The  British  Pharmacopojia,  by  a  process  slightly  differing 
'  Dieterich  found  that  absolutely  pure  balsam  (containing  77  per  cent,  of 
aromatic  oily  constituents)  became  quite  hard  with  time,  but  the  addition  of  a  little 
liquid  paraffin  resulted  in  the  production  of  a  permanently  soft  mass.  It  is  pro 
bable,  therefore,  that  all  commercial  balsam  is  adulterated,  otherwise  even  good 
qualities  would  not  remain  soft  when  mixed  with  lime. 
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from  the  above,  demands  that  five  grammeH  of  balsam  sboukl 
yield  from  2-85  to  3-00  grammes  of  aromatic,  oily  residue  which 
should  require  from  11-9  to  12-8  c.c.  of  normal  volmnetric 
alcohohc  solution  of  potassium  hydroxide  to  completely  decom- 
pose the  esters  (of  cinnamic  and  benzoic  acids)  present  in  it. 
By  a  simple  calculation  it  wih  be  found  that  11-9  c.c.  of  the 
solution  of  potassium  hydroxide  decompose  exactly  2-88 
grammes  of  chemically  pure  benzyl  cinnamate.  Should  a 
residue  of  2-85  grammes  require  more  or  less  than  11-9  c.c.  of 
alkaline  solution,  the  presence  of  some  substance  other  than 
benzyl  cinnamate  would  be  indicated.' 

Uses.— Balsam  of  Peru  is  antiseptic  and  disinfectant.  It  is 
chiefly  used  as  an  external  application  in  certain  skin  diseases 
and  for  bed  sores.  It  has  also  been  employed  as  a  stimulant 
and  disinfectant  expectorant  in  bronchitis. 


STORAX 
(Styrax) 

Source  &c. — Storax  is  a  balsam  obtained  from  the  trunk  of 
Liquidambar  onenfalis,  Miller  (N.O.  Haviamelidecc),  a  tree  of 
medium  size  forming  forests  in  the  south-west  of  Asiatic 
Turkey. 

Neither  the  bark  nor  the  wood  of  the  tree  possesses  the 
agreeable  odour  of  storax,  and  under  normal  conditions  this- 
substance  is  not  produced  in  any  part  of  the  plant.  But  if,  in 
the  summer,  incisions  are  made  or  the  bark  is  gently  beaten, 
not  so  vigorously  as  to  kill  it,  a  formation  of  storax  takes  place,, 
and  the  balsam  soaks  into  the  wounded  bark,  which  can  then 
be  stripped  oft".  From  the  bark  thus  saturated  the  balsam  is 
obtained  by  pressing  it,  the  residue  being  subsequently  mixed 
with  boiling  water  (or  boiled  with  water)  and  again  pressed. 
The  liquid  balsam  thus  obtained  forms  the  storax  of  commerce,, 
whilst  the  pressed  bark  was  formerly  an  article  of  commerce 
under  the  name  of  Cortex  Thymiamatis.  The  latter,  coarsely 
ground  and  mixed  with  storax,  formed  '  Styrax  calamitus,'^ 

'  Trog  found  the  fluid  portion  of  the  balsam  to  consist  ahnost  entirely  of 
benzyl  bemoate  (not  cinnamate)  of  which  2-52  grammes  would  be  indicated  by 
11"9  c.c.  of  volumetric  solution  of  potassium  hydroxide. 
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under  which  name  at  the  present  time  a  factitious  mixture  is 
generally  sold. 

Although  the  bark  of  the  tree  contains  secretion  ducts, 
these  have  nothing  whatever  to  do  with  the  production  of 
storax.  From  the  researches  of  Moeller  it  appears  that  if  the 
bark  is  in  any  way  wounded  (as  by  incision  or  beating),  the 
formation  of  secretory  schizogenous  ducts  in  the  young  wood 
is  induced  ;  these,  by  the  breaking  down  of  intervening  tissue,, 
afterwards  form  lysigenous  cavities  in  which  the  balsam  is 
secreted,  and  from  which  it  exudes  into  the  wounded  Ijark. 
The  secretion  is  therefore  purely  pathological,  and  it  is  pro- 
duced in  the  young  wood,  subsequently  finding  its  way  thence 
into  the  bark,  with  which  it  is  removed  when  the  latto)-  is 
stripped  off. 

Description. — Crude  storax  is  a  greyish,  semi-fluid,  viscid 
substance  with  an  agreeable,  aromatic,  balsamic  odour  and  a 
sharp,  pungent  taste.  By  long  standing  it  separates  into  a  super- 
natant, aqueous  liquid  and  a  dark-brown,  oleo-resinous  layer. 
It  is  rather  heavier  than  water,  and  contains  usuall}'  vegetable 
debris,  amongst  which  numerous  bast  fibres  may  be  found.  By 
drj'ing  it  loses  from  17-4  to  25-8  per  cent,  of  water. 

The  crude  drug  is  purified  by  dissolving  it  in  three  or  four 
times  its  volume  of  hot  alcohol,  filtering,  and  removing  the 
alcohol  hy  gentle  evaporation,  care  being  taken  to  lose  as 
little  of  the  volatile  constituents  as  possible. 

From  13  to  18  per  cent,  of  the  crude  storax  is  insoluble  in 
alcohol ;  the  residue  consists  principally  of  vegetable  debris 
associated  with  inorganic  matter  (Pharmacographia).  Ac- 
cording to  Evers  (1896)  storax  contains  from  6  to  9  per  cent, 
of  a  greyish  substance  insoluble  in  alcohol,  probably  a  resin 
ester  of  cinnamic  acid. 

Thus  purified,  storax  is  a  semi-transparent,  yellowish-brown, 
semi-Hquid  balsam,  entirely  soluble  in  alcohol,  ether,  chloro- 
form, and  carbon  bisulphide.  It  should  have  a  specific  gravity 
of  1-109  and  1-114  taken  at  100°  C.  When  mixed  with  an 
equal  volume  of  alcohol  and  shaken  with  ammonia  but 
little  froth  is  formed,  indicating  the  absence  of  turpentine, 
resin,  and  fixed  oils.  Nitric  acid  colours  a  drop  of  storax 
dirty-green. 

The  specific  gravity,  the  proportion  of  moisture  present,  of 
ash  and  substances  insoluble  in  alcohol,  all  give  valuable 
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indications  of  the  quality  of  storax,  but  no  satisfactory  process 
for  its  quantitative  analysis  has  yet  been  devised. 

Constituents. — Storax  contains  as  principal  constituents 
storcsin  combined  with  cinnamic  acid  (a  white,  amorphous 
powder),  plienylpropijl  cinnamate  (an  odourless,  oily  liquid), 
stijrol  (a  very  fragrant,  oily  liquid),  cinnamyl  cinnamate  or 
styracin  (colourless,  odourless,  and  tasteless  crystals),  ctlvyl 
cinnamate,  and/ree  cinnamic  and  benzoic  acids.  The  drug  is 
especially  rich  in  cinnamic  acid,  yielding  over  20  per  cent,  of 
that  substance. 

Uses. — Storax  is  a  local  and  remote  stimulant,  antiseptic, 
and  disinfectant,  resembling  in  these  respects  balsam  of  Peru, 
benzoin,  &c.    It  is  now  seldom  used. 
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SECTION  XVII 

FIXED   AND  EMPYREUMATIC 
OILS,  FATS,  WAXES,  &c. 

TAR 

(Fix  Liquida) 

Source. — Tar,  or,  as  it  is  better  termed,  wood-tar  {Pix 
liquida),  to  distinguish  it  from  coal-tar  {Pix  carhonis),  is  a 
bituminous  liquid  obtained  from  the  wood  of  Pinus  sylvestris, 
Linn.  (N.O.  Coniferce),  and  other  species  of  Pwiws  by  destructive 
distillation. 

Various  methods  have  been  adopted  for  the  destructive 
distillation  of  wood.  The  rudest  consists  in  constructing  a 
mound  of  the  material  and  covering  it  with  earth,  leaving 
spaces  by  which  air  can  be  admitted  and  through  which  the  tar 
produced  can  drain  off.  The  wood  is  fired,  and,  the  heat  being 
carefully  controlled,  charcoal  is  left  as  a  residue  in  the  mound, 
whilst  a  tarry  and  an  aqueous  liquid  are  collected. 

More  modern  apparatus  consists  of  either  upright  or 
horizontal  iron  retorts  arranged  singly  or  in  a  battery  of  about 
twenty.  These  are  heated  from  without,  and  the  products  of 
distillation  may  be  ranged  under  three  heads  : 

(i)  Gaseous  products  analogous  to  coal-gas ;   these  are 

conducted  back  to  the  hearth  and  burnt,  serving  to 
economise  fuel,  or  ihey  are  stored  in  a  gasometer 
until  required  for  some  such  purpose. 

(ii)  Watery  products ;  water  containing  acetic  acid,  methyl 

alcohol,  acetone,  &c. ;  these  pass  over  and  are  con- 
densed. They  serve  as  a  source  of  acetic  acid,  methyl 
alcohol,  &c. 

(iii)  Tarry  products  ;  these  separate  from  the  watery  liquid 

on  standing. 
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Coniferous  wood  is  chiefly  employed,  as  it  yields  more  tar 
than  the  wood  of  foliage  trees  (beech,  birch  &c.)  From  the 
former  15  to  20  per  cent,  of  tar  may  be  obtained,  from  the  latter 
0  to  8  per  cent. 

Descpiption.— Tar  is  a  dark-brown  or  blackish,  semi-liquid 
substance,  with  a  peculiar  aromatic  odour  and  a  bitter,  pungent 
taste;  it  is  heavier  than  water,  its  specific  gravity  varying  from  1  •02 
to  1-15.  By  keeping,  it  becomes  thicker,  and  acquires  a  granulai- 
appearance,  due  to  the  formation  of  minute  crystals  (probably 
pyrocatechin,  resin  acids,  &c.).  Water  agitated  with  it  acquires 
a  yellow  colour  and  acid  reaction  (distinction  from  coal-tar, 
which  imparts  to  water  an  alkaline  reaction).  The  filtered 
aqueous  liquid  is  coloured  red  by  very  dilute  (0-1  per  cent.) 
solution  of  ferric  chloride,  and  dark  olive  green  by  a  drop  of 
the  official  test  solution  (-5  per  cent.)  of  the  same  substance 
(distinction  from  juniper  tar  oil).  Tar  is  completely  soluble  in 
ten  volumes  of  alcohol. 

Constituents. — -The  composition  of  tar  is  very  complex ;  the 
following  are  its  chief  constituents  :  benzene,  toluene,  xylene, 
and  styrol ;  phenol,  cresol,  guaiacol  and  its  homologues  ;  pyro- 
catechin and  paraffin.  The  most  important  of  these,  as  far  as 
the  medicinal  activity  is  concerned,  are  probably  pyrocate- 
chin, phenol,  cresol,  guaiacol,  and  their  homologues. 

Tar  from  coniferous  woods,  which  alone  is  official,  is 
especially  rich  in  guaiacol  and  its  homologues,  beech-tar  in 
guaiacol  and  pyrogallol  derivatives,  birch-tar  in  guaiacol  and 
benzophenol  derivatives. 

Uses. — Tar  is  used  as  an  external  stimulant  and  antiseptic 
in  certain  skin  diseases ;  given  internally  in  the  form  of  pills  or 
syrup,  it  acts  as  a  disinfectant  and  deodorant  of  offensive  dis- 
charges from  the  bronchial  tubes. 

OOAL-TAE, 

(Pix  Carbonis) 

Source  &C. — Coal-tar  is  obtained  by  the  destructive  dis- 
tillation of  coal  in  iron  or  clay  retorts.  The  gaseous  products 
that  are  formed  during  the  process  constitute  ordinary 
illuminating  gas  ;  the  liquid  products  are  a  watery  solution  of 
ammonium  carbonate,  sulphide,  &c.,  and  a  heavy,  dark,  viscid. 
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tarry  liquid,  coal-tar.  The  retort  contains  a  porous,  carbona- 
ceous residue,  coke. 

Description. — Coal-tar  is  a  nearly  black,  viscid  liquid,  with  a 
strong,  penetrating,  disagreeable  odour  ;  it  is  heavier  than  water, 
its  specific  gravity  varying  from  I'l  to  12.  It  is  only  slightly 
soluble  in  water,  to  wliich  it  imparts  an  alkaline  reaction  (dis- 
tinction from  wood-tar).  It  consists  of  a  large  number  of  sub- 
stances, amongst  which  benzene,  toluene,  xylene,  phenol,  cresol, 
naphthalene,  anthracene,  and  pitch  may  be  mentioned. 

Uses. — The  chief  medicinal  use  of  coal-tar  is  as  an  antiseptic 
application  in  certain  skin  diseases. 

JUNIPER-TAR  OIL 
(Huile  de  Cade,  Oil  of  Cade,  Oleum  Cadinum) 

Source  &c.  — Juniper-tar  oil  is  obtained  by  the  destructive 
distillation  of  the  wood  of  Juniperus  Oxycedrus,  Linn.,  and 
possibly  of  other  species  of  Juniperus,  although  upon  this  point, 
as  well  as  upon  the  mode  of  distillation,  exact  information  is 
wanting. 

It  is  prepared  chiefly  in  the  mountains  in  the  south  of 
France,  near  Nismes  and  Toulon,  and  the  following  account 
of  the  distillation  was  furnished  by  one  of  the  peasants  engaged 
in  the  work  (Amory,  1885) . 

The  dry  portions  of  the  wood,  roots,  leaves,  twigs,  &c.,  of 
the  plant  are  gathered  in  all  seasons  of  the  year  by  the  peasants 
in  the  department  of  Var.  These  are  all  cut  up  into  small 
pieces  and  carefully  laid  one  upon  another,  so  as  to  facilitate 
free  combustion  ;  a  fire  is  kindled,  and  the  whole  is  then  covered 
up  with  earth,  so  as  to  hermetically  seal  it  from  the  air,  and  the 
products  of  the  dry  distillation  per  descensitm  rudely  conveyed 
into  wooden  buckets  or  barrels.  The  thin  product  thus  obtained 
is  carried  by  peasants  into  Nismes  or  Toulon.  There  is 
reason  to  believe  that  other  allied  species  of  Juniperus  are  used 
either  by  accident  or  design. 

Description. — Huile  de  Cade  is  a  dark  reddish-brown  or 
nearly  black  liquid,  with  a  tarry,  but  by  no  means  disagree- 
able, odour  and  a  bitter,  acrid  taste.  It  is  less  viscid  than 
wood-tar,  having  an  oily  consistence.  The  specific  gravity  is 
usually  rather  less  than  that  of  water  (about  0-990),  but  in  some 
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(old)  specimens  it  is  rather  higher.  It  is  completely  soluble 
m  ether  and  chloroform,  partially  in  cold  but  almost  completely 
m  boilmg  alcohol.  Water  agitated  with  it  dissolves  but  little 
acquu-mg  a  yellowish  colour  and  an  acid  reaction  (distinction 
irom  coal-tar) .  The  filtered  aqueous  solution  assumes  a  reddish 
colour  with  a  very  dilute  solution  of  ferric  chloride  (distinction 
from  birch-tar),  but  an  olive-brown  colour  with  the  official 
test  solution  (5  per  cent.;  of  the  same  reagent  (distinction  from 
ordinary  wood-tar). 

Constituents.— In  composition  juniper-tar  oil'  probably 
closely  resembles  wood-tar,  although  accurate  information  on 
this  point  is  wanting.  A  terpenc,  known  as  cadinenc,  of  the 
formula  CigH,,  has  been  isolated  from  it.  Cadinene  is  also  a 
constituent  of  many  volatile  oils. 

Uses.— Juniper-tar  oil  is  used  as  an  application  in  various 
skin  diseases. 


OLIVE  OIL 

Source  &c. — Olive  oil  is  the  oil  expressed  from  the  pericarp 
of  the  ripe  fruit  of  the  olive  tree,  Olea  europcea.  Linn.  (N.O. 
OlcacecB). 

The  olive  is  a  small  tree  widely  distributed  by  cultivation, 
especially  in  the  countries  bordering  on  the  Meditcyrancan,  and 
has  been  introduced  into  America  (California),  where  it  promises 
so  well  and  is  increasing  so  rapidly  that  that  country  will 
probably  soon  be  independent  of  Europe  for  her  supply  of 
olive  oil. 

The  tree  produces  a  small,  ovoid,  drupaceous  fruit  about  ^ 
inch  to  1  inch  in  length,  which,  whilst  unripe,  is  green  in  colour, 
and  then  contains  mannite  in  the  cells  of  the  pericarp  ;  in  this 
state  it  is  pickled  and  used  as  a  table  relish.  As  the  fruits  ripen 
the  mannite  disappears  and  the  cells  become  filled  with  a  fixed 
oil,  the  colour  at  the  same  time  changing  from  green  to  purple. 
They  are  collected  in  the  winter  and  spring  (December  to  April) 
when  ripe  or  nearly  ripe,  crushed,  and  subjected  to  a  moderate 
pressure.  The  crude  oil  that  flows  from  the  press  is  run  into 
tubs  and  mixed  with  water ;  the  latter  removes  colouring  matter 
and  other  impurities  from  the  oil,  and  the  oil,  after  it  has  com- 
pletely separated  from  the  water  by  standing,  is  skimmed  off ; 
in  this  way  the  finest  quahty  of  olive  oil  is  obtained.  The 
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marc  is  mixed  with  hot  water  and  pressed  again,  this  time 
more  strongly,  and  thus  a  second  qualit}'  of  oil  is  obtained.  The 
residue,  allowed  to  ferment,  yields  a  third  and  even  a  fourth 
quality  of  oil.  Sometimes  the  entire  fruits  are  thrown  into  heaps 
and  allowed  to  ferment ;  on  pressing,  the  whole  of  the  oil  is 
obtained,  but  it  is  of  inferior  quality,  and  is  used  principally  for 
technical  purposes. 

Description. — For  medicinal  use  only  the  first  pressings, 
obtained  without  heat,  should  be  employed.  Such  oil  has  a  pale 
yellow  or  greenish-yellow  colour,  a  slight  characteristic  odour, 
and  a  bland  taste  without  rancidity.  Its  specific  gravity  varies 
from  0-914  to  0-919.  It  is  liquid  at  ordinary  temperatures,  but 
when  cooled  to  10°  C.  it  often  assumes  a  pasty  consistence,  from 
deposition  of  solid  fats,  and  at  0°  C.  it  becomes  a  nearly  solid, 
granular  mass. 

Constituents. — Olive  oil  consists  chiefly  of  olein,  palmitin, 
and  arachin,  the  last  two  constituents  separating  out  in  the  solid 
form  when  the  oil  is  cooled.  By  saponification  these  three 
compounds  yield  respectively  oleic,  palmitic,  and  arachic  acids 
and  glycerin. 

Adulterations. — Olive  oil  is  liable  to  adulteration  with 
other  cheaper  oils,  such  as  cotton-seed  oil,  earth-nut  oil  (from 
the  seed  of  Arachis  hypogcca,  Linn.,  Leguminosce),  sesame  oil 
(from  the  seed  of  Sesamum  indicum,  Linn.,  Pedaliacece),  &c. 

Cotton-seed  oil  is  ofBcially  directed  to  be  tested  for  b}' 
shaking  10  cubic  centimetres  of  the  suspected  oil  with  2  c.c.  of 
the  following  reagent  (a  modification  of  Becchi's)  : 

Silver  nitrate   1  gramme. 

Absolute  alcohol   .....  100  cubic  centimetres. 

Ether   20  „ 

Nitric  acid   1  drop. 

and  heating  the  mixture  in  a  water-bath  for  ten  minutes,  when 
no  darkening  should  take  place. 

The  test  is  said  to  fail  if  the  cotton-seed  oil  has  been  pre- 
viously heated,  and  such  specific  tests  are  now  being  generallv 
abandoned  in  favour  of  the  determination  of  the  quantity 
of  iodine  the  oil  is  capable  of  combining  with,  the  specific 
gravity,  and  other  constants.  For  olive  oil  the  gravity  is  very 
constant,  varying  usually  between  0-916  and  0-918,  and  the 
oil  is  capable  of  absorbing  from  81  to  85  per  cent,  of  iodine 
(Hiibl's  test).    For  details  of  these  and  other  tests  for  ascer- 

H  H 
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taining  the  purity  of  olive  oil,  reference  should  be  made  to 
works  on  analytical  chemistry,  such  as  Allen's  '  Commercial 
Organic  Analysis,'  2nd  Edition,  Vol.  II.  Part  I 


COD-LIVER  OIL 
(Oleum  Morrhnse) 

Source  &c.— Cod-liver  oil  is  the  oil  extracted  from  the  fresh 
liver  of  the  cod,  Gadus  Morrhua,  Linn.  (Sub-kingdom  Vertebrata, 
Class  Pisces,  Order  Teleostei). 

The  cod  inhabits  the  north  Atlantic  Ocean  in  great  numbers, 
leaving  the  deeper  seas  and  approaching  the  coasts,  chiefly  of 
Norway  and  Newfoundland,  towards  spawning  time,  that  is, 
from  J anuary  to  April.  During  that  time  immense  quantities 
of  the  fish  are  taken  both  by  nets  and  lines.  The  hvers  are  cut 
out  whilst  the  fish  is  quite  fresh,  the  healthy  ones  selected,  and, 
■after  the  removal  of  the  gall  bladders,  subjected  to  a  gentle  heat, 
usually  about  70°  C.  (according  to  the  British  Pharmacopoeia 
not  exceeding  82-2^  C).  The  oil  that  separates  is  drawn  off 
and  exposed  to  a  low  temperature  (about  —5°  C),  at  which 
;a  considerable  quantity  of  fatty  matter  separates  in  a  solid 
form.  This  is  removed  by  filtration  and  pressure,  and  the  oil 
thus  purified  forms  the  finest  medicinal  oil. 

Inferior  qualities  of  the  oil  are  obtained  from  the  residual 
livers  (to  which  are  added  the  unhealthy  and  injured  livers  pre- 
viously rejected),  by  subjecting  them  to  a  higher  temperature. 
Much  oil,  also  of  inferior  quality  but  suitable  for  many  techni- 
cal purposes,  is  obtained  by  keeping  the  livers  until  they  are 
partially  decomposed,  skimming  off  the  oil  that  has  separated, 
and  heating  and  pressing  the  residual  livers  ;  such  oil  is  usually 
•of  a  brownish  colour. 

After  the  livers  have  been  removed  and  the  offal  separated 
the  fish  are  dried,  and  form  an  important  article  of  com- 
merce. The  chief  seats  of  the  cod  fishery  are  the  Loffoden 
Islands,  off  the  north-west  coast  of  Norway,  and  shallow 
banks  off  Newfoundland. 

Description. — Cod-liver  oil  should  be  of  a  pale  yellow  colour, 
and  have  a  slight  fishy,  but  not  rancid,  odour.  Its  specific 
gravity  should  vary  from  0-920  to  0-980  ;  it  is  readily  soluble 
in  ether  and  chloroform,  but  sparingly  in  alcohol.    It  may  be 
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distinguished  from  vegetable  oils  by  the  violet  colour  which  is 
developed  when  a  drop  of  sulphuric  acid  is  added  to  a  few 
drops  of  the  oil  on  a  porcelain  slab  (indicating  the  presence 
of  cholesterin). 

Constituents. — Cod-liver  oil  consists  principally  of  olein 
(about  70  per  cent.)  a,ndptdmitin  (about  25  per  cent.),  together 
with  a  little  stearin,  the  two  latter  separating  out  in  the  solid 
form  when  the  oil  is  cooled.  It  contains  traces  of  free  fatty 
acids,  cholesterin  (about  0'3  per  cent.),  lipochrome,  traces  of 
various  alkaloidal  bodies  (morrhuine,  aselline,  butylamine,  &c.), 
and  minute  traces  of  iodine. 

Adulteration. — Cod-hver  oil  is  liable  to  adulteration  with 
the  oil  from  the  livers  of  other  species  of  Gadits  &c.,  as  well  as 
with  seal  oil.  The  latter  contains  no  cholesterin,  and  may  be 
distinguished  by  the  sulphuric  acid  test  (see  above)  ;  1  gramme 
of  the  oil  should  not  neutralise  more  than  0-002  grammes 
of  potassium  hydroxide  (limit  of  acidity),  nor  should  it  com- 
bine with  less  than  1-15  or  more  than  1'34  grammes  of  iodine 
(Dieterich)  (1-53  to  1-68,  Sage  and  Parry).  For  further  analy- 
tical details  reference  should  be  made  to  Allen's  '  Commercial 
Organic  Analysis,'  2nd  Edition,  Vol.  II.  Part  I. 


BEESWAX 
(Cera  flava ;  Cera  alba) 

Source  &c. — Beeswax  is  the  wax  separated  from  the  honey- 
comb of  the  hive  bee.  Apis  mellifica,  Linn.  (Sub-kingdom 
Annulosa,  Class  Insecta,  Order  Hymcnoptera). 

Wax  is  a  material  secreted  by  the  bee  on  the  under  surface 
of  its  body,  and  employed  to  form  the  walls  of  the  cells  of  the 
honeycomb.  After  the  separation  of  the  honey  the  residual 
wax  is  purified  by  melting  with  water,  separating,  and  strain- 
ing ;  it  then  forms  the  yellow  wax  of  commerce.  White  wax 
is  obtained  by  exposing  thin  bands  of  yellow  wax  for  several 
weeks  to  the  action  of  air  and  sunlight,  occasionally  w^atering 
it,  and  if  necessary  remelting,  to  promote  the  bleaching  by 
exposing  fresh  surfaces  to  these  influences.  Yellow  wax  may 
also  be  bleached  by  chemical  means,  such  as  the  action  of 
chromic  or  nitric  acid,  but  the  resulting  white  wax  contains 
then  other  products,  resulting  from  the  chemical  action,  the 
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presence  of  which  is  undesirable.  Such  white  wax  is  excluded, 
by  the  official  description,  from  use  in  pharmacy. 

Description.— Yellow  wax  is  a  yellowish  or  brownish-yellow 
solid,  with  an  agreeable,  honeylike  odour,  breaking  with  a 
granular  fracture,  and  not  unctuous  to  the  touch.  It  is  readily 
and  entirely  soluble  in  hot  oil  of  turpentine,  but  yields  not 
more  than  3  per  cent,  to  cold  alcohol,  50  per  cent,  to  cold  ether, 
and  nothing  to  water  or  to  boiling  solution  of  sodium  hydroxide, 
the  two  latter  liquids  after  filtration  being  neither  turbid,  nor 
becoming  turbid  on  the  addition  of  hydrochloric  acid. 

The  specific  gravity  of  wax  varies  from  0-960  to  0-970, 
and  its  melting-point  from  62-5°  C.  to  64°  C.  These  limits  are 
narrow,  and  the  specific  gravity  and  melting-point  often  afford 
very  valuable  information  as  to  the  purity  of  the  sample  under 
examination. 

Constituents. — Beeswax  consists  principally  of  myricin 
{melissyl  palmitate),  with  which  is  associated  free  cerotic  acid 
and  an  aromatic  body,  cerolein. 

Adulteration. — Beeswax  is  liable  to  adulteration  with  solid 
paraffin,  with  various  fats  and  waxes  of  vegetable  or  animal 
origin,  with  resin,  stearic  acid,  &c.  The  melting-point  and  specific 
gravity  are  two  very  important  constants,  varying  within  narrow 
limits,  and  of  great  service  in  indicating  adulteration. 

Paraffin  and  bodies  belonging  to  this  class  are  not  attacked 
by  hot,  concentrated  sulphuric  acid,  whereas  beeswax  is  entirely 
destroyed  ;  hence  if  5  grammes  of  beeswax  are  heated  for  fifteen 
minutes  with  '25  grammes  of  concentrated  sulphuric  acid  to 
160°  C,  and  the  mixture  afterwards  cooled  and  diluted  with 
water,  no  solid,  waxlike  body  should  separate. 

Besin  (colophony)  would  be  dissolved  by  cold  alcohol,  to 
which  genuine  beeswax  yields  not  more  than  3  per  cent. 

Soap  would  be  removed  by  hot  water,  and  the  filtrate 
would  become  cloudy  when  acidified  with  hydrochloric  acid 
from  separation  of  the  fat  acid. 

Stearic  acid,  Japan  wax,  tallow,  and  all  fats  easily  saponified, 
would  be  converted  into  soap  by  the  action  of  boiling  solu- 
tion of  sodium  hydroxide,  which  after  separation  and  filtra- 
tion would  be  rendered  turbid  by  hydrochloric  acid  from 
separation  of  the  free  fat  acids. 

Starch  (which  might  be  added  to  white  wax)  would  be 
detected  by  boiling  with  water  and  applying  the  iodine  test. 
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Inorganic  substances,  such  as  kaolin,  would  be  detected  in 
the  ash,  and  by  theii-  insolubility  in  turpentine. 

For  further  details  of  the  analysis  of  beeswax,  reference  may 
be  made  to  Allen's  '  Connnercial  Organic  Analysis,'  2nd 
Edition,  Vol.  II. 

SPERMACETI 
(Oetaceum) 

Source  &C. — Spermaceti  is  a  concrete,  fatty  substance  ob- 
tained mixed  with  oil  from  the  head  of  the  sperm  whale, 
PJiyscter  macrocephalus  (Sub-kingdom  Vertehrata,  Class  Mam- 
malia, Order  Cetacea). 

The  sperm  whale  inhabits  the  Pacific,  Atlantic,  a.nd  Indian 
Oceans.  Its  head  is  of  enormous  size,  occupying  about  one-third 
of  the  animal,  which  varies  from  50  to  70  feet  in  length.  The 
greater  part  of  the  head  consists  of  a  huge  depression  or  cavity 
lying  in  front  of  the  skull  and  above  the  upper  jaw.  This 
cavity,  as  well  as  other  smaller  cavities  in  the  body  of  the 
animal,  is  filled  with  a  liquid  oil  (sperm  oil).  After  the  whale 
has  been  captured  these  cavities  are  emptied  of  their  oil,  which 
on  keeping  deposits  a  quantity  of  crystalline  matter.  This,  the 
spermaceti,  is  separated  by  pressure  and  purified  by  remelting, 
and  washing  with  dilute  solution  of  sodium  hydroxide,  to  free  it 
from  the  last  traces  of  oil ;  the  spermaceti  separated  from  the 
soap  thus  produced,  and  from  excess  of  free  alkali,  forms  as  it 
cools  crystalline  masses. 

Description. — Spermaceti  occurs  in  translucent,  crystalline 
masses,  pearly  white  in  colour  and  unctuous  to  the  touch ;  it 
has  but  little  odour  or  taste.  Its  specific  gravity  varies  from 
0-94  to  0-95  (Kebler,  0  905  to  0-945),  and  its  melting-point  from 
46°  C.  to  50°  C.  (Kebler,  42°  to  47°).  It  is  insoluble  in  water 
and  cold  alcohol,  but  soluble  in  ether,  chloroform,  and  boiling 
alcohol,  crystallising  from  the  latter  solvent  on  cooling. 

Constituents. — It  consists  principally  of  cctijl  palmitate, 
together  with  a  small  proportion  of  esters  of  other  fat  acids. 

Adulteration. — Spermaceti  has  been  adulterated  with 
stearic  acid,  which,  in  common  with  other  fat  acids,  may  be 
detected  by  the  amount  of  volumetric  solution  of  sodium 
hydroxide  required  to  neutralise  ;   0'2  gramme  of  spermaceti 
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dissolved  in  20  cubic  centimetres  of  alcohol  should  be  made 
alkalnie  by  one  drop  of  volumetric  solution  of  soda. 

The  purity  of  spermaceti  may  be  judged  by  its  pearly 
crystallme  appearance,  by  its  not  exceeding  the  above  limit  of 
acidity,  and  by  its  requiring  between  125  and  135  milligrammes 
of  potassium  hydroxide  to  saponify  one  gramme  of  the  drug. 

SUET 
(Sevum) 

Source  &c.— The  ofdcial  suet  is  mutton  suet,  obtained  from 
the  abdomen  of  the  sheep,  Ovis  Aries,  Linn.  (Sub-kingdom 
Vertehrata,  Class  Mammalia,  Order  TJngnlata).  It  is  purified 
by  thoroughly  crushing  it  so  as  to  break  the  membranous 
vesicles  in  which  the  fat  is  contained,  melting,  and  straining. 
During  the  cooling  it  should  be  stirred,  so  as  to  prevent  the 
constituents  of  higher  melting-point  separating  in  a  more  or 
less  granular  form. 

Description.— Suet  should  be  white,  smooth,  and  uniform 
in  appearance,  and  possess  a  slight  characteristic  odour,  but  be 
free  from  rancidity.  It  melts  at  about  45°  C.  to  49°  C,  and  has 
a  specific  gravity  of  0-948  to  0-953  (at  15°  C). 

Constituents. — It  consists  principally  of  stearin  a,nipab7iitin 
(about  80  per  cent.),  associated  with  olein  (about  20  per  cent.). 


LARD 
(Adeps) 

Source  &C. — Lard  is  the  purified  fat  from  the  abdomen  of 
the  hog,  Sus  scrofa  (Sub-kingdom  Vertehrata,  C\a,ss  Mammalia, 
Order  Ungulata). 

The  abdominal  fat  of  the  hog  is  obtained  in  the  form  of  flat, 
leafy  masses  known  as  '  flare.'  These  should  be  first  washed 
to  free  them  from  any  salt  that  may  have  been  used  to  preserve 
thein,  then  stripped  as  far  as  possible  of  external  membrane, 
and  hung  in  a  current  of  air  for  a  few  hours  to  dry.  They 
must  then  be  crushed  or  comminuted  in  any  suitable  manner, 
such  as  by  beating  in  a  stone  mortar  or  passing  tlnrough  a  mincing 
machine,  in  order  to  break  the  membranous  vesicles  and  liberate 
the  fat  contained  in  them.    If  this  were  not  done,  either  the 
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fat  would  be  retained  in  the  vesicles  or  so  high  a  temperature 
would  have  to  be  applied  that  the  fat  would  acquire  an  un- 
pleasant taste  and  odour.  The  crushed  fat  is  then  exposed  to 
a  temperature  which  should  not  exceed  57"  C.  (in  order  to  avoid 
the  evil  results  of  too  great  a  heat)  ;  when  the  fat  has  com- 
pletely melted  it  should  be  strained  through  fine  muslin  and 
gently  stirred  till  cool,  avoiding  any  form  of  beating  which 
would  introduce  air  into  the  melted  fat  and  favour  the  develop- 
ment of  rancidity.  If  not  stirred  the  lard  is  liable  to  assume  a 
granular  condition,  from  the  crystallisation  of  the  constituents 
of  higher  melting-point  (stearin  and  palmitin). 

Description.— Lard  is  a  uniform,  soft,  white,  fatty  substance 
melting  at  about  38°  C.  and  having  at  15°  C.  a  specific  gravity 
of  about  0-934  to  0-938.  It  has  a  slight  fatty,  but  not  rancid 
or  otherwise  disagreeable  odour,  nor  should  it  be  granular  in 
appearance. 

It  should  be  entirely  soluble  in  ether. 

Constituents. — Lard  consists  of  about  40  per  cent,  of 
stearin  a,nd pah iiitin  mixed  with  about  60  per  cent,  of  olein,  hut 
these  proportions  are  subject  to  a  little  variation,  and  with  them 
both  melting-point  and  specific  gravity. 

Adulteration  &c. — Lard  is  liable  to  contain  common  salt, 
which  is  often  added  to  preserve  it  for  domestic  use ;  it  may  be 
tested  for  chlorides  by  boiling  with  water,  cooling,  filtering  the 
aqueous  liquid,  and  adding  nitrate  of  silver  and  nitric  acid. 
Starch,  which  might  be  added  to  give  it  a  w'hiter  appearance, 
could  also  be  detected  in  the  filtrate  by  solution  of  iodine. 

But  the  most  frequent  adulterant  of  lard  is  cotton-seed  oil, 
which  has  been  found  in  American  lard,  large  quantities  of 
which  have  been  imported.  It  is  officially  tested  for  as  follows  : 
a  solution  of  0-05  gramme  of  silver  nitrate  in  5  cubic  centi- 
metres of  alcohol,  to  which  a  drop  of  nitric  acid  has  been  added, 
is  heated  with  5  cubic  centimetres  of  melted  lard  on  a  water-bath 
for  five  minutes,  and  then  vigorously  shaken  ;  the  fatty  layer 
which  separates  on  standing  should  not  darken  in  colour.  The 
test  depends  upon  the  reduction  of  the  silver  salt  by  some  un- 
known constituent  of  the  cotton-seed  oil ;  this  constituent, 
however,  may  be  destroyed  (?  completely)  by  heating  the 
cotton-seed  oil,  and  the  test  in  that  case  fails  to  reveal  its 
presence.  Recourse  must  then  be  had  to  the  determination  of 
the  amount  of  iodine  with  which  the  sample  is  capable  of 
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combining  (iodine  number)  and  otber  factors,  for  details  of 
which  reference  should  be  made  to  one  of  the  works  dealing 
with  this  subject. 


MANNA 

Source  &C.— Manna  is  a  saccharine  exudation  from  the 
stem  of  the  manna  ash,  Fnixinus  Ornus,  Linn.  (N.O.  Oleacece), 
a  small  tree  widely  distributed  over  southern  Eurojje,  and 
cultivated  especially  in  Sicily  for  the  production  of  manna. 

The  trees  are  considered  fit  for  yielding  manna  when  they 
are  about  ten  years  old.     Every  day  a  transverse  or  oblique 

incision  is  made  through  the  bark  on 
one  side  of  the  stem  ;  the  saccharine 
liquid  that  exudes  flows  down  the 
stem  in  favourable  seasons,  and  dries 
to  stalactitic  masses,  but  in  rainy 
weather  it  drops  from  the  trunk  and 
is  caught  upon  cactus  leaves  (more 
strictly  stems),  placed  beneath  it, 
yielding  an  inferior  quality.  In  the 
following  year  the  tree  is  cut  upon 
the  opposite  side,  and  in  the  succeed- 
ing year  again  on  the  first  side.  The 
stem  is  then  exhausted,  the  tree  is 
cut  down,  and  from  the  stool  two  or 
more  shoots  are  allowed  to  grow, 
which  in  ten  years  are  again  ready 
for  tapping.  In  good  seasons  about 
a  pound  of  manna  is  obtained  from 
each  stem. 

Description. — The  finest  qualities 
of  manna,  known  in  commerce  as 
'  flake  manna,'  are  in  stalactitic  pieces 
about  4  or  6  inches  long  and  1  inch 
wide,  which  are  more  or  less  con- 
spicuously three-sided,  one  of  the 
sides  (that  which  has  been  next  the  stem)  being  concave  and 
smooth.  It  is  yellowish-white  in  colour  and  very  brittle,  even 
friable,  exhibiting  when  broken  an  indistinctly  crystalline  struc- 
ture.   It  has  a  slight  agreeable  odour  and  a  sweet  taste. 


Pig.  208.— Portion  of  the  stem 
of  a  Manna  tree,  showing 
the  incisions  and  adhering,' 
manna.  (Vogl.) 
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Inferior  qualities  of  manna  are  of  a  darker,  brownish-yellow 
colour,  and  composed  of  broken  flakes  agglutinated  into  a  more 
or  less  sticky,  gummy  mass. 

Constituents.— Manna  consists  principally  of  mannite 
(mannitol),  CyH„(OH)y,  of  which  it  contains  as  much  as  80  per 
cent.  Mannite  is  a  well-defined,  crystalline  substance  belong- 
ing to  the  class  of  alcohols  (a  hexahydric  alcohol),  and  is  widely 
diffused  throughout  the  vegetable  kingdom.  It  is  associated 
in  manna  with  dextrose,  mucilage,  inorganic  substances,  and 
with  a  minute  quantity  of  a  fluorescent  substance,  fraxin, 
which  imparts  to  alcoholic  solutions  of  manna,  especially  of 
inferior  qualities,  a  faint  fluorescence. 

Uses. — Manna  is  used  medicinally  as  a  gentle  laxative. 

Varieties. — ^The  term  '  manna  '  was  originally  applied  to  the 
saccharine  exudation  from  certain  Oriental  plants,  and  was 
subsequently  extended  to  that  from  the  manna  ash  and  other 
plants.  Hence  at  the  present  time  a  number  of  such  exudations 
of  varying  origin  and  varying  composition  are  classed  together 
as  '  mannas.'    The  following  are  the  most  important : 

Oak  Manna,  produced  by  the  puncture  of  a  small  species 
of  Coccus  on  the  leaves  and  acorn-cups  of  Qnercus  Vallonea, 
Kotschy,  and  Q.  persica,  Jaub.  et  Spach.  (N.O.  Cupuliferm). 
It  is  collected  in  Kurdistan  and  used  as  a  food. 

Alliagi  Manna,  from  Alliagi  Maurorum,  DC.  (N.O.  Legu- 
minoscB),  in  Persia. 

Tamarisk  Manna,  from  Tamarix  gallica,  var.  mannifera, 
Ehrenb.  (N.O.  Tamariscinece),  in"  Syria  and  Persia. 

Astragalus  Manna,  from  various  species  of  Astragalus 
(N.O.  Leguminosce),  in  Persia. 

Brianc^on  Manna,  from  the  larch,  Larix  europcea,  DC. 
(N.O.  ConifercB),  in  southern  France. 


CAMPHOR 

Source  &c. — Camphor  or  laurel  camphor,  as  it  is  often 
termed  to  distinguish  it  from  other  substances  to  which  the  same 
(generic)  name  is  applied,  is  a  colourless,  crystalline  substance 
obtained  from  the  camphor  tree,  Cinnamomum  Campliora, 
Neesand  Eberm.  (N.O.  Laurinece),  a  tree  of  immense  size,  at- 
taining as  much  as  13  feet  in  diameter,  and  forming  large  forests 
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in  Formosa  and  Japan,  and  growing  also  in  abundance  on  the 
Chinese  continent.  It  has  also  been  introduced  into  Florida^ 
where  it  flourishes,  as  well  as  India,  Australia,  New  Zealand' 
&c.  At  the  present  time  Formosa  and  Japan  supply  the 
world  with  camphor,  a  small  quantity  only  being  exported 
from  the  mainland  of  China. 

All  parts  of  the  plant  contain  a  volatile  oil,  one  of  the 
constituents  of  which  is  camphor.  The  drug  is,  however,, 
obtained  from  the  wood  only.  The  tree  is  felled,  the  wood 
cut  with  an  adze  diagonally  to  the  grain,  and  beaten  to 
separate  it  into  small  pieces.  These  are  then  subjected  to  a 
very  crude  process  of  sublimation  with  water-vapour,  the  chips 
being  suspended  on  a  meshed  frame  over  a  pan  of  boiling 
water,  and  covered  with  a  closely  fitting  earthenware  dome. 
From  the  crude  mass  thus  obtained  by  a  combined  process  of 
subhmation  and  distillation,  there  drains,  on  standing,  a 
yellowish  oil ;  this  is  exported  in  large  quantities  and  known 
as  camphor  oil.  The  camphor  is  subsequently  purified  by 
sublimation,  the  vapour  being  condensed  either  in  glass  vessels 
into  compact  cakes  ('  bells ')  or  in  large  chambers  into  small 
crystals  ('  flowers  of  camphor ')  ;  the  latter  are  often  compressed 
into  rectangular  tablets. 

The  camphor  oil  is  subjected  to  cold,  by  which  it  deposits 
a  further  quantity  of  camphor,  and  is  then  redistilled.  The  light- 
est oils  are  used  for  paints  &c.,  the  next  heavier  (containing 
safrol),  as  a  foundation  for  perfuming  soap,  whilst  from  the 
next  eugenol,  the  aromatic  constituent  of  clove  oil,  is  abstracted. 
The  crude  camphor  oil  has  been  recommended  as  an  embro- 
cation for  rheumatism. 

Description. — Camphor  is  a  colourless,  transparent,  crystal- 
line substance,  with  a  characteristic  odour  and  a  pungent,  bitter- 
ish taste  followed  by  a  sensation  of  cold.  Its  composition  corre- 
sponds to  the  formula  C,„Hi,iO,  and  its  specific  gravity  is  about 
0-995.  It  melts  at  175°  C,  boils  at  204°  C,  and  is  volatile  at 
ordinary  temperatures.  It  is  freely  soluble  in  alcohol,  ether, 
chloroform,  and  olive  oil,  but  very  slightly  in  water.  ^  Triturated 
with  chloral  hydrate,  menthol,  phenol,  or  thymol,  it  yields  an 
oily  liquid. 

Uses.— The  drug  is  employed  externally  as  a  weak  anti- 
septic, stimulant,  and  sedative ;  internally  it  is  stimulant, 
sedative,  and  diaphoretic. 
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SECTION  XVIII 
ANIMAL  SUBSTANCES 

CANTHARIDES 
(Spanish  Flies,  Cantharis) 

Source  &c. — Cantharides  are  the  dried  beetles,  Cantharis 
vesicatoria,  Latr.  (Sub-kingdom  ^?i?m^osa,  Class  Insecta,  Order 
Coleoptera). 

The  number  of  beetles  known  to  possess  vesicating  properties 
is  very  large,  and  includes  numerous  species,  but  only  a  few  are 
employed  for  that  purpose,  and  of  these  latter  one  only  is 
official. 

Cantharides,  or,  as  they  are  frequently  termed,  Spanish 
flies,  are  widely  distributed  over  southern  Europe ;  they  are 
gregarious  and  inhabit  chiefly  ash  trees, 
privets,  elders,  &c.    They  are  collected 
in  the  very  early  morning  before  sun- 
rise, whilst  they  are  unable  to  use  their 
wings,  by  shaking  them  from  the  trees 
on  to  cloths  placed  beneath ;  they  are 
killed  by  exposing  them  to  the  fumes 
of  burning  sulphur  or  of  ammonia,  or 
by  stove  heat.  When  fresh  they  possess  Fig.  209.— Spanish  blistering 
a  powerful,  disagreeable  odour,  which  "fSaischt 
diminishes  by  keeping. 

Description. — Cantharides  are  about  |  to  1  inch  long,  ^inch 
broad,  smooth,  and  of  a  shining  green  or  coppery  green  colour. 
The  wing-cases  are  long  and  narrow,  and  conceal  two  trans- 
parent, brown,  membranous  wings.  Each  insect  possesses  three 
pairs  of  legs  and  one  pair  of  antennas. 

Constituents. — The  principal  constitaent  of  cantharides  is 
a  definite  crystalline  body,  cantharidin,  which,  although  almost 
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insoluble  m  water  and  only  sparingly  soluble  in  alcohol, 
dissolves  readily  in  acetic  ether  and  in  chloroform.  With 
caustic  alkalies  (potassium  or  sodium  hydroxide)  it  unites  to 
form  soluble  salts,  and  there  is  evidence  to  show  that  in  the 
beetles  it  exists  partly  as  free  cantharidin,  partly  in  com- 
bination in  the  form  of  salts  soluble  in  water.  The  soft  parts 
of  the  insect  are  the  chief  seat  of  cantharidin.  Good  can- 
tharides  contain  about  0-5  per  cent.,  but  occasionally  0-8  or 
even  1  per  cent,  is  found. 

In  addition  to  this  substance  the  beetles  contain  about  12 
per  cent,  of  fixed  oil. 

Uses.— Cantharides  possess  rubefacient  and  vesicant  pro- 
perties ;  given  internally,  the  drug" acts  as  an  irritant  poison. 

Varieties  &c.— The  drug  is  but  seldom  adulterated.  Occa- 
sionally the  Kose  beetle  (Cetonia  aurata,  Linn.)  is  found  mixed 

with  it ;  it  has  a  very  similar  colour,  but 
is  easily  distinguished  by  being  much 
broader.. 

Chinese  Blistering  Beetles.— lja,Yge 
quantities  of  blistering  beetles  are  regu- 

Pig.  2io.-ChineTe  blistering  l^^y  imported  from  China,  but  they  are 
beetle,  Mylabris    Sidm  SO  distinct  from  the  official  cantharides 

(MaJchf'"^'"'^'''  ^'^  admixture,  with  the  entire  in- 

sects at  least,  would  be  at  once  detected. 
Two  species  are  imported,  differing  most  conspicuously  in  size. 

1.  Mylabris  SidcB,'¥Bh.  (AT.  jp/iaZerate,  Pall.),  is  the  larger;  it 
varies  from  ^  inch  to  rather  more  than  an  inch  in  length,  and 
from  i  to  I  inch  in  breadth.  It  is  black  in  colour,  but  the 
wing-cases  are  traversed  by  three  broad,  brownish-j^ellow  bands. 
These  bands,  when  examined  under  a  strong  lens,  are  seen  to 
bear  black,  bristly  hairs.  The  beetles  inhabit  China,  Bombay, 
Assam,  &c. 

2.  Mylabris  Cichorii,  Fab.,  is  on  the  average  smaller  than 
the  foregoing  ;  it  varies  from  to  f  inch  in  length,  but  is  marked 
with  similar  yellow  bands,  which,  however,  are  usually  brighter 
in  colour.  The  chief  distinction  of  this  species  lies  in  the 
yellow  downy  pubescence  with  which  the  yellow  bands  are 
covered,  the  hairs  on  the  black  bands  being  black.  It  inhabits 
China  and  eastern  India. 

Chinese  blistering  beetles  are  richer  in  cantharidin  than  the 
'  Maisch's  figure  is  apparently  erroneously  named  M.  Cichorii. 
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official  cantharides,  containing  from  1  to  1'2  per  cent.  They 
would  form  a  useful  somxe  of  this  substance. 

In  addition  to  these,  several  other  blistering  beetles  find  their 
way  occasionally  to  London,  e.g.  M.  lunata,  Pallas,  and  M. 
hifasciata,  Oliv.,  from  south  Africa,  Epicauta  Gorhami,  Mars, 
from  Japan  kc. 

LEECH 
(Hirudo) 

Source  &c. — Leeches  are  aquatic  worms,  and  are  bred  in 
ponds  for  medicinal  use,  chiefly  in  Germany  (near  Hanover) 
and  in  the  south  of  France  (near  Marseilles).  Two  varieties 
are  oflicial — viz.  the  speckled  leech,  Sanguisuga  medicinalis, 


A  B 

Fif).  211.— Leech.    A,  speckled  leech,  Sanguisuga  medicinalis. 
B,  green  leech,  Sanguisuga  officinalis.  (Moeller.) 

Savigny,  and  the  green  or  Hungary  leech,  Sanguisuga  officinalis, 
Savigny  (Sub-kingdom  Annulosa,  Class  Annelida,  Order  Hiru- 
dinea)  ;  they  may  be  distinguished  by  the  ventral  surface, 
which  in  the  former  is  of  a  greenish-yellow  colour,  spotted  with 
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black,  whilst  in  the  latter  it  is  olive  green,  surrounded  with  a 
black  line. 

Although  the  back  of  the  leech  is  marked  with  nmiierous 
(about  100)  annulations,  the  body  is  not  divided  into  distinct 
segments.  It  tapers  towards  each  extremity,  and  is  provided 
at  each  with  a  sucking-disc  by  which  it  can  attach  itself  to  any 
object.  The  anterior  disc,  which  is  smaller  than  the  posterior, 
contains  three  jaws  radiating  from  a  common  centre ;  each  jaw 
is  furnished  with  a  number  of  minute  teeth,  and  resembles  a 
portion  of  a  circular  saw.  The  animal  attaches  itself  by  means 
of  its  anterior  sucker  to  the  skin,  which  is  thereby  slightly 
raised  ;  the  three  jaws,  by  a  saw-like  movement,  produce  three 
slits  which  unite  to  form  the  characteristic  triradiate  cut,  and 
the  leech  gorges  itself  with  blood ;  it  then  relinquishes  its 
hold,  and  drops  from  the  skin.  The  blood  which  it  has  drawn 
is  so  slowly  digested  that  a  single  meal  will  last  for  several 
months. 

Although  the  leech  is  hermaphrodite,  that  is,  both  sexes  are 
united  in  the  same  individual,  it  is  incapable  of  self-fertilisation. 
It  reproduces  itself  by  means  of  eggs,  and  the  young  require 
about  five  years  to  arrive  at  maturity. 

The  quantity  of  blood  that  a  leech  will  draw  is  not  large 
(from  1  to  2  fluid  drachms),  but  the  flow  of  blood  from  the  cut 
can  be  maintained  by  fomentation. 


COCHINEAL 
(Coccus) 

Source  &C. — Commercial  cochineal  is  the  dried,  fecundated, 
female  insect,  Coccus  Cacti,  Linn.  (Sub-kingdom  ^/wwtZosa,  Class 
Insecta,  Order  Honiptera). 

The  cochineal  insects  are  indigenous  to  Central  America  and 
Mexico,  where  they  live  upon  the  fleshy  branches  of  various 
species  of  Nopalea  (Cactacece).  The  production  of  anihne  dyes 
has,  however,  largely  diminished  the  trade  in  cochineal,  and  at 
the' present  time  the  insects  bred  in  the  Canary  Islands  form 
the  bulk  of  the  commercial  drug. 

The  insects  are  of  a  bluish-red  colour  and  very  minute, 
measuring  about  inc^^  length,  and  the  male  alone  is  pro- 
vided with  wings."  After  fecundation  the  female  insects  rapidly 
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increase  in  size,  and  develop  abundance  of  a  red  colouring 
matter.  They  are  then  bruslied  off  the  plants  and  killed  either 
by  the  fumes  of  ])urning  sulphur  or  charcoal,  or  by  hot  water 
or  stove  heat ;  by  the  first  method  the  waxy  secretion  with 
which  the  body  of  the  insect  is  covered,  and  which  imparts  to 
it  a  whitish  appearance,  is  left  intact  (silver  grain  cochineal), 
but  by  the  use  of  heat  this  wax  is  melted  and  the  colour  changes 
from  whitish  to  dark  reddish-black  (black  grain  cochineal). 
They  are  then  dried  in  the  sun,  during  which  process  they 
shrivel  to  about  one-third  of  their  size.  The  number  of 
harvests  varies  with  the  climate ;  in  the  Canary  Islands  there 
are  generally  two. 

Description. — The  dried  cochineal  insects  of  commerce 
are  about  inch  long,  oval  in  outline,  flattish  or  slightly 
concave  on  one  side  and  arched  on  the  other.  They  are  of 
a  purplish-black  or  purplish-grey  colour,  and  transversely 
wrinkled.  They  scarcely  show  any  resemblance  to  insects,  but 
when  macerated  in  water  they  swell  considerably,  and  then 
the  three  pairs  of  legs  can  be  discerned.  They  are  brittle, 
and  easily  reduced  to  a  dark-red  or  puce-coloured  powder. 

Constituents. — Cochineal  contains  up  to  10  per  cent,  of  a 
red  colouring  matter,  carminic  acid,  which  is  obtainable  in 
small,  red,  prismatic  crystals  ;  it  is  soluble  in  water,  alcohol,  and 
in  alkaline  solutions.  The  drug  also  contains  fat  (about  10  per 
cent.)  and  wax  (about  2  per  cent.),  together  with  albuminoids, 
inorganic  matter,  &c. 

The  exact  methods  by  which  commercial  carmine  is  pro- 
duced are- trade  secrets  ^  the  preparation  contains  about  15  per 
cent,  of  water,  50  per  cent,  of  carminic  acid,  7  per  cent,  of  ash, 
and  about  20  per  cent,  of  nitrogenous  substances.  It  appears 
to  be  produced  by  precipitating  infusions  of  cochineal  by  alum, 
in  the  presence  of  lime  salts  and  either  albumen  or  gelatin. 


CASTOR 

(Castoreum) 

Source  &c. — The  drug  that  is  known  by  this  name  consists 
of  the  dried  preputial  follicles  of  the  beaver.  Castor  Fiber,  Linn. 
(Sub-kingdom  Vertehrata,  Class  Mammalia,  Order  Rodentia). 

The  beaver  inhabits  principally  the  Hudson's  Bay  territory. 
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Fig.  212.—  Sexual  organs  of  male  Beaver,  showing  the  position  of  the  two 
castor  sacs,  c,  communicating  by  a  common  aperture  with  the  preputial 
canal.  The  latter  and  one  of  the  castor  sacs  have  been  opened. 
t,  testicle ;  u,  urethra ;  c,  castor  sacs ;  g,  gland  of  penis ;  p,  penis ; 
r,  rectum ;  a,  anus ;  c,  anal  gland  ;  d,  aperture  of  anal  gland ;  o,  pre- 
putial orifice   /,  undersurface  of  tail.    (Moeller,  after  Brandt.) 


The  generative  organs  of  the  beaver  are  concealed  in  a 
hollow  or  cloaca.    Into  the  prexDutial  (or  vaginal)  canal  there 
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open  two  large  glands,  one  on  each  side.  These  glands,  cut  from 
both  male  and  female  animal  and  dried,  form  the  commercial 
drug.  lu  the  fresh  state  they  contain  a  whitish  or  yellowish 
creamy  substance,  but  as  they  dry  this  becomes  dark  in  colour. 
Our  supplies  are  derived  almost  entirely  from  the  Hudson's  Bay 
territory. 

Description. — The  dried  glands  are  of  a  dark-brownish  or 
greyish  colour,  pear-shaped,  and  about  8  inches  long.  They  are 
frequently  connected  in  pairs  by  a  portion  of  the  preputial  or 
vaginal  canal  which  has  been  cut  away  with  them.  They  are 
firm,  heavy,  and  solid,  and  possess  a  characteristic,  empyreu- 
matic,  and  not  altogether  agreeable  odour.  They  contain 
a  brown  or  reddish-brown  resinous  secretion,  in  which,  under 
the  microscope,  spherical  grains  of  crystalline  calcium  car- 
bonate can  be  detected,  often  in  considerable  quantity.  The 
secretion  varies  much  both  in  quantity  and  appearance,  being 
sometimes  pale  in  colour  and  soft,  sometimes  hard  and  dark. 

Constituents. — The  composition  of  the  resinous  secretion 
appears  to  be  subject  to  great  variation,  due  probably  to  the  age 
of  the  animal,  the  time  of  year  at  which  it  was  killed,  and  the 
time  the  drug  has  been  kept.  The  amount  of  moisture  present 
may  be  as  much  as  40  per  cent.,  resinous  matter  soluble  in 
a^co/ioZ  about  40  to  70  ^er  cent.,  fatty  matter  soluble  in  ether 
about  8  per  cent.  A  crystalline  substance,  castorin,  has  been 
detected,  but  not  investigated.  Salicin,  benzoic  acid,  and 
phenol  are  also  said  to  be  present.  The  characteristic  odour 
is  due  to  a  volatile  oil. 

Varieties. — Kussian  castor,  formerly  more  highly  esteemed 
than  the  American,  is  now  very  rarely  imported.  It  resembles 
the  American,  but  has  a  more  agreeable,  less  empyreumatic 
odour. 

MUSK 
(Mosctius) 

Source  &c. — Musk  is  the  dried  secretion  from  the  preputial 
follicles  of  the  musk  deer,  Moschus  moschiferus,  Linn.  (Sub- 
kingdom  Vertebrata,  Class  Mammalia,  Order  TJngulata). 

The  musk  deer  is  a  small,  graceful  animal  about  the  size 
of  the  roebuck,  and  inhabits  a  large  area  in  central  Asia, 
extending  from  the  Caspian  Sea  to  the  eastern  boundaries  of 
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the  Chinese  Empire.  The  male  animal,  which  alone  produces 
the  musk,  bears  on  its  belly,  a  short  distance  behind-  the  navel 
and  just  in  front  of  the  preputial  canal,  a  small  sac  produced 

.  by  an  infolding  of  the  skin.  This  sac  is  the  musk  sac  or  musk 
pod,  and  it  contains  a  soft,  unctuous,  brownish  substance,  musk, 
which  is  remarkable  for  its  intense,  penetrating,  and  persistent 
odour.  The  outer  surface  is  covered  with  hairs  and  is  provided 
with  a  small  canal,  serving  for  the  discharge  of  the  secretion, 
debouching  close  to  the  preputial  orifice. 

The  animals  are  snared  or  shot,  and  the  musk  pods  cut  out 

■and  dried;  they  are  then  wrapped  singly  in  paper  and  packed 
about  twenty-five  together  in  a  small  rectangular  box  covered 
with  silk  ;  this  box  is  known; as  a  '  caddy.' 

Most  of  the  musk  of  European  commerce  is  obtained  from 
Thibet  or  from  the  Chinese  province  of  Szechuen  (Tonquin 
musk)  ;  it  is  conveyed  down  the  Yangtse-Kiang  river  to 
Shanghai,  whence  it  is  exported.  Smaller  quantities  are 
obtained  from  the  southern  Chinese  province  of  Yunan  (Y'"unan 
musk),  and  some  finds  its  way  vi4  Nepaul  or  Assam  to  Calcutta 
(Nepaul  musk,  Assam  musk). 

The  musk  pods  are  classified  by  the  Chinese  into  three 
qualities,  or  'piles'  as  they  are  termed.  In  London  they  are 
again  examined,  probed  with  a  knife  &c.,  and  again  classified 
into  piles,  pile  I  consisting  of  genuine  pods,  whilst  those  of 
pile  3  are  obviously  sophisticated. 

Description. — The  best  variety  of  the  drug  is  that  known 
as  Tonquin.  This  is  imported  in  pods  wrapped  in  paper  and 
packed  in  '  caddies.'  The  pods  are  nearly  circular  or  sometimes 
distinctly  oval  in  outline  and  lenticular  in  shape ;  thdy  resemble 
small  dark  flattened  cakes  about  '2  to  2^  inches  in  diameter 
and  I  to  1  inch  thick.  On  one  of  the  flattened  surfaces  (the  lower 
surface  of  the  pod  as  attached  to  the  animal)  is  a  circular  or 
oval  piece  of  brown  skin  about  inch  in  diameter ;  this  is 
part  of  the  hide  of  the  animal,  and  exhibits  when  closely 
examined  a  central  or  nearly  central  small  orifice  (the  orifice  of 
the  pod),  around  which  are  arranged  tangentially  directed 
hairs.  .  The  latter  vary  from  whitish  to  brown  in  tblour  ;  those 
near  the  orifice  are  naturally  short,  but  those  a  httle  distance 
rein oved  have  been  clipped,  and  are  stiff  and  bristly.  .    'i^  - 

'  The  remainder  of  the  pod  is  covered  with  a  very  thin,  'soft, 
supple  membrane,  and  appears  dark  brown  in  colour  when  the 
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pcxl  is  filled  with  musk.  It  often  exhibits  a  fine  steel-blue 
iridescence,  whence  the  term  '  blue  skin,'  by  which  this  variety 
of  Tonquin  pods  is  known.  This  thin  blue  skin  is  the  inner 
skin  of  the  pod ;  the  outer  skin,  which  is  topgh  and  fibrous, 
having  teen  carefully  stripped  off  with  the  exception  of  the 
circular  piece  surrounding  the  orifice.  By  this  means  the 
appearance  of  the  pod  is  improved  and  its  value  enhanced. 
Good  pods  weigh  about  1  oz.  to  1^  oz.,  and  contain  about  half 
that  weight  of  granular  musk  which  fills  them  loosely. 
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Fig.  213. — Musk  pod  and  generative  organs  of  the  Musk  Deer,  s,  skin ; 
p,  penis ;  t,  scrotum ;  g,  gland  of  the  penis  ;  pr,  preputial  orifice  ; 
0,  orifice  of  the  musk  sac ;  m,  muscular  coat  of  musk  sac.  (Moeller, 
after  Brandt.) 


The  pods  from  which  the  outer  skin  has  not  been  removed 
are  also  imported;  these  are  known  as  'natural  skin,'  'thick 
skin,'  or. 'old  style'  pods.  They  are  usually  convex  on  the 
lower  surface,  which  is  covered  with  the  hide  of  the  animal, 
but  nearly  flat  on  the  upper  surface,  and  there  protected  by  a 
tough,  fibrous  but  hairless  skin. 

The  musk  contained  in  the  pods  is  always  moist,  and  often 
has  a  strongly  ammoniacal  odour.  It  can  be  freed  from  moisture 
and  ammonia  by  exposing  it  to  the  air,  and  then  forms  dark 
reddish-brown  unctuous  grains  with  which  occasional  short 
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hairs  are  mixed  ;  it  possesses  a  strong  characteristic  odour  and 
bitter  taste. 

Constituents.—The  odorous  constituent  of  musk  is  still 
quite  unknown.  The  drug  contains  moisture,  fatty  matter, 
proteids,  and  inorganic  substances.  "Water  dissolves  from  50  to 
75  per  cent,  of  it,  but  alcohol  only  10  to  12  per  cent.  It  should 
not  contain  more  than  15  per  cent,  of  moisture,  or  yield  on 
incineration  more  than  8  per  cent,  of  ash. 

Adulterations.— Musk  is  liable  to  gross  adulteration,  which  is 
in  some  cases  easy  to  detect,  but  in  others  exceedingly  difficult. 
The  sophistication  of  the  drug  is  effected  by  the  Chinese,  and  is 
practised  to  such  an  extent  as  to  lead  to  the  assertion  that  pure 
musk  is  scarcely  procurable.  The  pods  are  skilfully  opened, 
part  of  the  musk  is  removed  and  replaced  by  some  worthless 
substitute.  Inorganic  substances,  such  as  small  stones,  leaden 
shot,  &c.,  are  comparatively  easily  detected,  and  so  are  such 
adulterations  as  scraps  of  leather  or  horn.  Dried  blood  would 
yield  a  red  ash,  whereas  the  ash  of  genuine  musk  is  whitish. 
Eesin  and  other  substances  soluble  in  spirit  would  be  recognised 
by  the  increase  in  the  alcoholic  extract. 

Uses. — Musk  is  occasionally  used  in  medicine  as  a  diffusible 
stimulant,  but  the  bulk  of  the  drug  is  employed  in  the  manu- 
facture of  perfumes. 

Varieties. ^ — 1 .  Yunan  MtisJi. — This  variety  is  imported  in  the 
pods,  which  are  easily  distinguished  from  Tonquin  pods  by  their 
more  nearly  spherical  or  even  pyriform  shape.  The  skin  rises 
towards  the  orifice,  which  is  situated  in  a  little  depression  ;  near 
the  margin  of  the  pod  are  two  small  nipples  which,  with  the 
depressed  orifice,  bear  a  fancied  resemblance  to  a  pig's  eyes  and 
snout,  hence  the  common  term  '  pig-faced  pods,'  by  which  these 
are  known.  They  are  imported  both  in  the  natm'al  pod  and 
blue  skin.    The  musk  is  nearly  equal  in  value  to  Tonquin. 

2.  Assam  and  Nepaul  Musk. — These  varieties  are  usually 
imported  grained,  and  are  distinguished  by  the  odour.  If  pure 
they  are  of  good  quality. 

3.  Gabardine  Musk  is  mostly  exported  from  the  northern 
Chinese  ports  to  Japan  ;  a  little  musk  of  inferior  quahty  is  also 
brought  to  Nishni-novgorod,  whence  it  finds  its  way  to  London. 
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THYROID  GLAND 

Source  &C. — The  drag  officially  known  as  '  Thyroideinn 
Siccuni '  is  a  powder  prepared  from  the  fresh  and  healthy 
thyroid  gland  of  the  sheep. 

The  gland  is  one  of  the  so-called  ductless  glands,  many  of 
which  are  known  ;  they  are  so  termed  because  they  possess  no 
evident  duct;  and  therefore  it  is  not  known  how  the  secretions 
they  produce  enter  the  system.  In  the  case  of  the  thyroid 
gland  it  is  certain  that  a  secretion  is  produced,  and  that  it  plays 
an  important  part  in  the  human  economy,  for  the  disease  known 
as  myxoedema  (a  swelling  of  the  subcutaneous  and  other  con- 
nective tissues)  is  accompanied  by  atrophy  of  the  thyroid 
gland,  and  can  be  produced  in  some  animals  by  removing  the 
gland.  The  knowledge  of  this  fact  has  led  to  the  use  of  the 
thyroid  glands  of  certain  annuals,  especially  of  the  sheep,  as  a 
remedy  for  myxoedema  in  human  beings. 

The  gland  is  situated  in  the  throat  of  the  animal,  and  con- 
sists of  two  almond-shaped  lobes  connected  at  their  extremities. 
It  is  firm  in  consistence  and  solid,  and  resembles  in  appearance 
the  muscular  tissue  of  the  animal,  but  is  devoid  of  the  fibrous 
structure  that  characterises  the  latter.  The  weight  of  the 
gland  varies  considerably,  but  the  average  appears  to  be  about 
66  grains. 

Constituents. — The  active  constituent  of  the  gland  remains 
still  unknown,  although  numerous  substances  (thyroglandin, 
thyroiodin,  iodo-globulin,  thyreo-antitoxine)  have  been  put  for- 
ward as  such.  Most  of  these  are  ill-defined  organic  substances 
containing  iodine.  It  appears  certain  that  the  active  con- 
stituent is  soluble  in  water  and  in  diluted  glycerin  ;  from  these 
solutions  it  can  be  separated  by  acidifying  with  phosphoric  acid 
and  neutralising  with  lime  water,  the  precipitated  calcium 
phosphate  carrying  the  active  constituent  down  with  it  (White). 
Experience  has  shown  that  this  precipitate  is  really  active,  and 
analysis  has  shown  it  to  contain  minute  traces  only  of  iodinje 
(Swinton,  1898).  The  iodine  compounds  previously  alluded  tp 
are  therefore  probably  not  the  active  constituent  or  not  the 
only  one.  | 

Uses. — The  dried  gland  and  an  extract  prepared  from  it  aije 
used  as  remedies  for  myxoedema. 
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ARRANGED  ALPHABETICALLY 


Natural  Order  and  Name 

Part  used 

Page 

Ampelideae 

Vitis  vinifera      .       .       .  ■  . 

Fruit  

80 

Anaeardiaeese 

Pistacia  Lentiscus      .       .  . 

Oleo-resin  . 

424 

ApoeynaeesB 

strop  ban  thus  Kombe  . 

Seed  

145 

Aristoloehiaeese 

Aristolochia  reticulata 
,,  Serpentaria 

Rbizome  .... 
j»  .... 

281 
281 

Aroidese 

Acorus  Calamus  .... 

Khizome    .  . 

307 

Aselepiadese 

Hemidesmus  indicus  . 

Root  

348 

Aseomyeetes 

Claviceps  purpurea 

Entire  plant 

197 

Berberidese 

Berberis  vulgaris 
rodophyllum  peltatum 

Bark  

Rhizome  .... 

208 
269 

Boraginese 

Alkanna  tinctoria 

Root  

352 

BurseraeesB 

Balsamodendron  Myrrha 
Boswellia  Carterii 
Canariura  commune  . 

Gum-resin  .       .  . 

»»  .... 
Oleo-resin  .... 

430 
440 
453 

Campanulaeese 

Lobelia  inflata    .       .       .  • 

Herb  

177 

Canellaeese 

Canella  alba  .... 
Cinnamodendron  corticosum 

Bark  

))•■**' 

210 
211 

•"Caprifoliaeese 

Sambucus  nigra  .... 

Flower  .... 

51 

Celastrinese 

Euonymus  atropurpureus  . 

Root-bark  . 

216 

Cetaeea 

Physeter  macrocephalus 

Spermaceti 

469 

Coleoptera 

Cantharis  vesicatoria  . 

Insect 

475 
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Natural  Order  and  Name 

Part  used  j 

Page 

1 

Root  .       .             .       .  ^ 

344 

•\iiiicvclus  I'vrethi'iiui  . 

Aiitheniis  nobilis 

Flowerlipud 

52 

Arnica  inontiuifi  .... 

Rhizome 

277 

•I               .  .  * 

Flowerhead        .       .       .  j 

54 

Ai'teniisiii  niaritiiiia 

Flowerliead 

56 

Calendula  oilicinali.s 

Floret 

58 

Chrysanthemum  cinerarimfolium 

Flowerhead 

59 

Grindelia  robusta 

Herb  

176 

inula  ueieniuni  .... 

IxOOu  ..... 

342 

Lactuca  virosa  .... 

Latex  ..... 

.•587 

Taraxacum  officinale  . 

XlOOt  ..... 

6w 

Tussilago  Farfara 

TT  U 

Herb  ..... 

1 

170 

1 

449 

Abies  balsamea   .  . 

Oleo-resin  . 

Callitriy  quadrivalvis  . 

Resin .       .       .       .       .  , 

425 

Juniperus  communis  . 

Fruit  

117 

,,       Oxycedrus  . 

Tar  

463 

„  Habina 

Herb  

189 

Larix  europaea  .... 

Bark  

261 

X  IV^^U  t/.i^W^'JCU  .... 

Resin  ..... 

414 

X  lllUb  pojlllaLllo  .... 

)i     •       •       •       •  • 

412 

J,        oULiirflllliCl  .... 

)»     '       .       .       .  . 

426 

„     sylvestris  .       .  . 

Tar  

461 

Convolvulaeese 

Convolvulus  Scammonia 

itoot  ..... 

O04 

Gum-resin  .... 

Ipomota  Purga  .... 

Root  ..... 

356  1 

Cruciferse 

Brassica  alba  .... 

beecl  ..... 

„       nigra     .  . 

Cochlearia  Armoracia  . 

Root  ..... 

323 

cucurDnacese 

Bryonia  dioica  .... 

KOOt  ..... 

Citrullus  Colocynthis  . 

Fruit  

89 

Ecballium  Elaterium  . 

Depo.sit  fi'ODi  juice 

388 

CupulifersB 

Quercus  infectoria 

Gall  

379 

„       Kobur  .... 

Bark  

257 

Diseomyeetes 

Cetraria  islandica 

Entii'e  plant 

195 

Epicaeese 

Arctostaphylos  Uva-ursi 

ijear  ..... 

Eunhofbia  pfiflH 

Croton  Eluteria  .  . 

Bark  

252 

Tiglium  .... 

Seed  

161 

Euphorbia  pilulifera  . 

Herb  

188 

„        resinifera  . 

Gum-resm  .... 

Hevea  brasiliensis       .       .  < 

Latex ..... 

392 

Mallotus  philippinensis 

Glands  and  hairs 

375 

Rieinus  communis             .  i 

Seed  

159 

Filieineae 

Aspidium  Filix-mas    .       .  , 

Rhizome    .             .  . 

1  311 
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Natural  Order  ami  Niime 


Fueaeese 

Fucus  vesiculosus 

Gentianese 

Gentiana  lutea  . 
Swertia  Chirata  . 

Gigartinaeeje 

Chondrus  crispus 

Graminese 

Agropyron  repens 

Oryza  sativa 

Triticum  sativum 

Zea  Mays    .       .       .  . 

Guttifepse 

Garcinia  Hanburii 

Hamamelidese 

Hamamelis  virginiana 

»»  J)  • 

Liquidambar  orientalis 

Hemiptera 

Coccus  Cacti 
„  Lacca 

Hirudinea 

Sanguisuga  mediciualis 
„        officinalis  . 

Hymenoptera 

Apis  mellifica 

Iridese 

Crocus  sativus 
Iris  florentina,  etc. 

Labiatse 

Lavandula  vera  . 
Marrubium  vulgave 

Laurinese 

Cinnamomum  Camphora 
Cassia  . 
„  zeylanicum 
Laurus  nobilis 

»»        It        '  ' 

Nectandra  Eodiffii 
Sassafras  officinale 
Coto  .... 

Leguminosse 

Acacia  Catechu  . 

„     Senegal  . 
Andira  Araroba  . 
Astragalus  gunmiifer  . 
Cassia  acutifolia  . 

„  angustifolia 

„  Fistula 
Copaifera  Lansdorffii  . 
Cytisus  Scoparius 
Dipteryx  odorata . 
Erythroplileum  guineense 


Part  used 


Entire  plant 

Root  . 
Herb  . 

Entire  plant 

Rhizome 
Starch 


Gum -resin  . 

Bark  . 
Leaf  . 
Balsam 

Female  insect 
Resin  . 

Leech . 


Wax 


Stigma 
Rhizome 


Flower 
Herb  . 

Volatile  oil 
Bark  . 

u 

Leaf  . 
Fruit  . 
Bark  . 
Root  . 
Bark  . 


Extract 
Gum  . 
Deposit  in 
Gum  . 
Leaf  . 

Fruit  . 
Oleo -resin 
Herb  . 
Seed  . 
Bark  . 


tem 


Page 


193 

349 
181 

190 

310 

369 
368 
368 

430 

229 
20 
458 

478 
428 

477 
477 

467 

62 
298 

61 
184 

473 
245 
243 
40 
106 
246 
362 
248 


405 
408 
417 
410 
14 
17 
81 
450 
172 
136 
223 
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Natural  Order  und  Niiiue 

Part  UHed 

Page 

LeguminossB— (c<jjt/.) 

Glycyrrhiza  {glabra 

„  glandulifera 
Hfematoxylon  eanipechianum 
Myroxylon  I'ereiraj 

,,        Toluifera  . 
Physostigiua  venenosuni 
Pterocarpus  Marsupium 

„  santalinus 
Taiiiiirindus  indiea 
Trigonella  Fienum-griecum . 

Root  

Wood  

Balsam  .... 

)»  .... 

Seed  ..... 
Dried  juice 

Wood  

Fruit-pulp  .... 
Seed  

:«l 

833 
•203 

irA 

138 
400 
205 
83 
140 

Liliaeeie 

Aloe  species  .... 
Colchicum  autumnale 

Convallaria  uiajalis 
Schoenocaulon  officinale 
Urginea  Hciila  .... 
Veratruin  album  .... 
„       viride  .... 

Dried  juice .... 

Corm  

Seed  

Flower  .... 

Seed  

Bulb  

Rhizome  .... 
>i  .... 

393 
300 
164 
65 
166 
303 
.■i04 
307 

Linese 

Erythroxylum  Coca 
Linum  usitatissimum  . 

Leaf  

Seed  

3 

1.30 

Loganiaeese 

Gelsemium  nitidum  . 
Spigelia  marilandica  . 

OulYLXIIIUo  X^llctlll             >            •  • 

,,  Nux-vomica 
,,        toxitera,  &c. 

Rhizome  .... 
Herb  

kJCCll  ..... 

Extract  .... 

•279 

180 

149 
406 

Lycopodium  clavatum 

Spore  

37-2 

jjyinrariese 

Punica  Granatum 

Bark  

Fruit  

231 
87 

Magnolia  ppflfi 

Illicium  verum  .... 

Fruit  

67 

Malvappff! 

Althaea  officinalis 
Gossypium  barbadense 

Root  

Seed  hair  .... 

330 
378 

Marantaeese 

370 

Menispermaeese 

Anamirta  paniculata  . 

^-zIlUIlUlUUclKliUll  LUUlUlllObUlll 

Jateorhiza  Columba  . 

Fruit  

XVOUL  ..... 

69 
•-11  <t 

3-21 

Mypistieeae 

Myristica  fragrans 

'»           11  ... 

Kernel  of  seed  . 
Arillus  of  seed  . 

155 
158 

Myrtaeese 

Eucalyptus  Globulus  . 

„  rostrata 
Eugenia  caryophyllata 
Pinienta  officinalis 

Leaf  

Dried  juice .... 
Flower-bud 

Fruit  

2-2 
401 
48 
86 
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Natural  Order  and  Name 

Part  used 

1  Page 

Oleacese 

1 

l''rfl,xinus  Ornus  .... 

Saccharine  exudation 

\ 

472 : 

Oil  from  fruit 

4«4  ' 

Orehideje 

Vanilla  planifolia 

Fruit  

iiy 

I 

Palmse 

Areca  Catechu  .... 

Seed  

1G8 

Calamus  Draco  .... 

Eesin  

423  1 

Papaveracese 

Papaver  llhceas  .... 

1 

Petal  

43 

„       somniferuni  . 

Fruit  

71 

»»             11  ... 

Latex ..... 

382 

Sanguinaria  canadensis 

Ebizome  .... 

271  1 

Piperaeeae 

Piper  angustifolium  . 

Leaf  

41 

„    Cubeba      .       .  . 

Fruit  ..... 

110 

„    nigrum      .       .       .  '  . 

11          •             *             •             •  . 

114  , 

,,  officinarum 

•             •             ■             .  . 

116 

Polygalese 

Krameria  argentea 

Boot  

327 

1,  triandra 

»i     •       •       •       .  . 

327 

Polygala  Senega  .... 

))«.... 

324 

Polygonaeeae 

Ebeum  officinale .... 

Rhizome  .... 

283 

„  palmatum 

It          •       .       .  . 

283 

„      rhaponticuni  . 

»»  .... 

290 

Aconitum  Napellus 

Herb  

170 

11             »>  ... 

Root  

315 

Cimicifuga  racemosa  .  . 

Rhizome  .... 

263 

Delphinium  Staphisagria  . 

Seed  

124 

Helleborus  niger .... 

Rhizome  .... 

265 

xxyciiiisiis  Cuiiiti(i6nsis  .       .  , 

u  .... 

Rhamnese 

xiiuLiutiuH  i  iaiiguia  . 

x>aiK  ..... 

Zlo 

,1       purshianus  . 

11        '           •           •           •  . 

Rodentia 

Castor  Fiber 

Preputial  follicle 

479 

xtosaccEc 

Brayera  anthelmintica 

±*  lower       .  ... 

Prunus  Amygdalus,  var.  dulcis 

Deeci  ..... 

141 

1,                       var.  dniaia  . 

,,  doniestica 

Jriuii  ..... 

Rl 

,1     Laurocerasus  . 

Leaf  ..... 

19 

,,     serotina  .... 

Bark  

22-5 

Pyrus  Cydonia  .... 

Seed  

147 

{^uiliaja  Saponaria 

Bark  

227 

llosa  canina  .... 

Fruit  

85  1 

„    gallica  .... 

Petal  

47 

Rubiaeese 

233 

Cinchona  species 

Bark  

„  Calisaya 

236 

„  lancifolia 

241 

„       Ledgeriana  . 

11     ■       *       *       *  ' 

238 
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Naturiil  Order  and  Name 

— ■  

Part  aned 

Page 

• 

RubiacesB— (ca?i^.) 

Cinchona  oHicinalis 

Bark 

'  238 

succirubra 

»»•■••• 

P<;vpliot.i'ia  TiiPftapiiJinlin. 

XiUUu     •              .              .              .  . 

*JO*J 

ITnparift  rrftnibir 

d—i  A  LI  tlK^  L             .               ,               .  . 

402 

Rutaeese 

i 

,Egle  Marnielos  .... 

Fruit  

1  73 

Barosma  betulina 

Leaf  

6 

„  crenulata 

1     ))     •       •             •  • 

9 

,,  serratifolia 

Q 
O 

Citrus  Aurantiuni,  var.  Bigaradia 

i  Pruit  ..... 

75 

„     medica,  var.  /3  Limonum  . 

11  ■ 

78 

Cusparia  febrifuga 

I  Bark  

212 

Pilocarpus  Jaborandi  . 

Leaf  

1 

9 

Salicinese 

Salix  alba  

Bark  

260 

Santalaeese 

Santalum  album  .... 

Wood  

206 

Sapindaeeae 

Paullinia  Cupana 

Seed  

135 

C4.  ^  \J  1/  CC     ^  L-V^ 

Pala(iuiuni  oblongifolium,  itc.  , 

390 

Seitaminese 

Alpinia  officinarum 

Ehizome  .... 

291 

Amomum  Melegueta  . 

Seed  

162 

Curcuma  angustifolia  . 

Starch  .... 

Oil 

„       leucorhiza  . 

371 

longa  .... 

Ehizome  .... 

292 

Elettaria  Cardamomum 

Fruit  

120 

Zingiber  officinale 

Ehizome  .... 

295 

Serophulapinese 

Digitalis  purpurea 

Leaf  

37 

Simarubese 

Picrffina  exceLsa  .... 

Wood  

202 

Simaruba  officinalis 

Eoot-bark  .... 

215 

Smilacese 

Smilax  ornata  .... 

Boot  

363 

Solanaeese 

Atropa  Belladonna  ... 

Boot  

359 

)i  ... 

Leaf  ..... 

26 

Capsicum  minimum  . 

Fruit  

104 

Datura  Stramonium  . 

Leaf  

29 

11           1)  ... 

Seed  ; 

153 

Hyoscyamus  niger 

Leaf  .       .       •  . 

d  JL 

Seed  

154 

Nicotiana  Tabacum 

Leaf  ..... 

36 

Solanum  Dulcamara  . 

Stem  

183 

„       tuberosum  . 

Starch 

369 

Stereuliaeese 

Cola  acuminata  .... 

Seed  

132 

Theobroma  Cacao 

U           •               •               •               •  • 

134 

StypaeesB 

1 

Eesin  

Styrax  Benzoin  . 

420 

492 
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Part  used 

Teleostei 
TernstFoemiaeeae 

Camellia  Thea  .... 

Oil  from  liver 

Leaf  

466 
1 

Thymelseaeese 

Daphne  Mezereum 

Bark  

250 

Umbelliferee 

Carum  Car\  i  .... 
Coniuiii  maculatum  . 

>t           j>  ... 

Coriandrum  sativum  . 
Cunuiium  Cyminum  . 
Doreraa  Amraoniacum 

X  Cl  Lilct  X(jLul(.lct          •             •             .  * 

„  galbanifiua 

„     Sumbul  .... 
Fceniculum  capillaceuni 
Peucedanuxn  graveolens 
Pimpinella  Anisum 

Fruit  

Herb  .'  .'.*■■ 
Fruit  . 

• 

1»          •             •             .             .  , 

Gum-resin  .... 

?»  .... 

11  .... 
Ehizome  .... 
Fruit  

»)..... 
1)  -  • 

92 
94 

17a 

96 
98 
441 
446 
443 
275 
99 
100 
102 

Ungulata 

Ovis  Aries  

))»».•... 

Moschus  moschiferu!^  . 

Sus  scrofa  

Abdominal  fat  . 
Thyroid  gland    .  : 
Preputial  follicle 
Abdominal  fat  . 

470 
485 
481 
470 

Urtieaeese 

OailUclUlS  bdLlVa  .... 

Ficus  Carica  .... 
Huraulus  Lupulus 

yi                    )»  ... 

Ulmus  canipestris 

„     fulva  .... 

xierD  ..... 
Fruit  

J}          ....  . 

Glands  .... 
Bark  

))••... 

185 
107 
108 
374 
254 
256 

ValerianesB 

Valeriana  officinalis  . 

Rhizome  .... 

273 

Zygophyllese 

Guaiacum  officinale 

Wood  

Eesin  

200 
415 

INDEX 


Abies  balsamea,  449 
Abietic  acid,  414 
Acacia  arabica,  409 
Catechu,  405 
dealbata,  410 
gum,  408 
gummifera,  409 
hori-ida,  410 
modesta,  409 
pyenantha,  410 
Senegal,  408 
Acetylbenzaconine,  318 
Achillea  Millefolium,  52 
Acid,  abietic,  414 
aconitic,  171 
aleuritic,  428 
anthemie,  54 
arable,  409 
arachic,  465 
auiantiamaric,  77 
benzoic,  421,  422,  424,  457,  460, 
481 

benzoylacetic,  424 

boswellic,  441 

caffeotannic,  151 

calliti'olic,  426 

cambogic,  431 

carminic,  479 

catechutannic,  403,  406 

cathartic,  16,  288 

cerotic,  468 

cetraric,  197 

chrysatropic,  29 

chrysophanic,  16,  288,  419 

cinchotannic,  242 

einnamic,  399,  422,  455,  457,  460 

cocatannic,  6 

columbic,  323 

convolvulinic,  358 

convolvulinolic,  358 

copaivic,  450 

elemic,  453 

ellagic,  25 

ergotinic,  199 

ferulic,  448 

filicic,  313 


Acid,  frangulic,  220 
trangulinic,  220 
gallotannic,  381 
glycyrrhizic,  333 
guaiacic,  201,  417 
guaiaconic,  201,  417 
guaiaretic,  201,  417 
hydrocyanic,  19,  144,  227 
ipecacuanhic,  338 
isovaleric,  110 
kinic,  242 

kinotannic,  400,  402 
krameria-tannic,  329 
laccaic,  428 
lactucic,  388 
lichenostearic,  197 
lupamaric,  110,  375 
masticic,  425 
meconic,  44,  73,  385 
metacopaivic,  450 
mezereic,  252 
oleic,  465 
ophelic,  182 
oxyeopaivic,  450 
palmitic,  465 
papaveric,  44 
paracumaric,  399 
pimaric,  414 
polygalic,  326 
pyrethrotoxic,  60 
quercitannic,  259 
quillajic,  229 
quinic,  242 
rheotannic,  288 
rhoeadic,  44 
ricinisoleic,  160 
ricinoleic,  160 
salicylic,  443 
sandaracolic,  426 
santalic,  206 
santonic,  58 
scammonic,  355 
scammonolic,  355 
sphacelinic,  199 
succino-abietic,  427 
Aconine,  171,  318 
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Aconite  Herb,  170 
Hoot,  315 

Indian,  319 
Japanese,  318 

Aconiti,  Herba,  170 
Eadix,  315 

Aconitic  acid,  171 

Aconitine,  171,  317 

Aconitum  ferox,  311) 

Fischeri,  318 
Napellus,  170,  315 
varicKatum,  31(5 

Acoi'i  Calami,  llhizoma,  307 

Acoi'in,  310 

Acorus  Calamus,  307 

Acrinj-1  sulphocyanide,  12S) 

Actisa  racemosa,  2G3 

Acta'fE,  Radix,  263 

Adeps,  470 

.Egle  Marmelos,  73 

/Ethusa  Cynapium,  175 

Agropyron  repens,  310 

Alantol,  344 

Alantolactone,  344 

Alban,  891 

Albaspidin,  313 

Aldehyde,  methylprotocatechuic,  120 
Alder  Buckthorn  Bark,  218 
Aleurites  laccifera,  428 
Aleuritic  acid,  428 
Alexandrian  Senna  Leaves,  14 
Algin,  195 

Alhagi  maurorum,  473 
Alkanet  Root,  352 
Alkanna  Root,  352 

tinctoria,  352 
Alkannin,  353 
Allspice,  86 

AUyl  isosulphocyanide,  127 

sulphocyanide,  128 
Almonds,  Bitter,  143 

essential  oil  of,  144 
volatile  oil  of,  144 
Sweet,  141 
Aloe  chinensis,  397 
ferox,  390 
Perryi,  395 
vulgaris,  397 
Aloes,  393 

Barbados,  397 
Cape,  39() 
Curasao,  397 
East  African,  395 
Natal,  396 
Socotrine,  395 
South  African,  396 
West  Indian,  397 
Zanzibar,  396 
Aloin,  398 

Aloresinotannol,  399 
Alpinia  ollicinarnm,  291 
Alpinin,  292 


Althica  oflicinalis,  330 
Althreic,  Radix,  330 
Amber,  426 

oil  of,  427 
Ammoniacum,  441 

African,  443 

Lump,  442 

Tear,  442 
Ammoresinotannol,  443 
AmoQium  Melegueta,  162 
Amygdala  amara,  143 
dulcis,  141 
Amygdalin,  144,  149 
o-Amyrin,  453 
;3-Amyrin,  453 
Anacyclus  Pyrethrum,  344 
Anamirta  paniculata,  69 
Anchusre,  Radix,  352 
Andira  Ai-aroba,  417 
Andrographis  paniculata,  182 
Anethi,  Fructus,  100 
Anethol,  103 
Angostura  Bark,  212 
Angosturin,  214 
Aniseed,  102 
Anise  Fruits,  102 
Anisi,  Fructus,  102 

Stellati  Fructus,  67  \ 
Annual  Henbane,  33,  35  ■  .  \ 

Anogeissus  latifolia,  409 
Anthemic  acid,  54 
Anthemidis,  Flores,  52 
Anthemis  nobilis,  52 
Anthracene,  463 
Anthriscus  sylvestris,  175 
Apis  mellifica,  467 
Apoatropine,  361 
Arabian  Senna,  18 
Arabic  acid,  409 
Arabin,  411 
Arachic  acid,  465 
Arachin,  465 
Arachis  hypogsea,  465 
Araroba,  417 
Arbutin,  25 

Arctostaphylos  Uva-ursi,  23 
Areca  Catechu,  168 
Arecre,  Semina,  168 
Arecaidine,  169 
Arecaine,  169 
Areca  Nuts,  168; 
Arecoline,  169 
Argel  Leaves,  16 
Aristolochia  reticulata,  281  , 
Serpentaria,  281 
Aristolochine,  282 
Armenian  Insect  Flowers,  61  .  • 
Armoraciie,  Radix,  323       ,  ,i  ■ 
Arnica  Flowers,  54 

montana,  54 

Rhizome,  277  > 

Root,  277 
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Arnicic,  Floves,  54 

lUii/.onia,  277 
Arnicin,  '278 
Aiiowioot,  Brazilian,  371 

Kivst  Indian,  371 
Queensland,  371 
Artemisia  maritiraa,  57 
Artemisin,  58 
Asiifetida,  44() 

Lump,  447 
Tear,  447 
'  Asaresinotannol,  448 
Asarone,  42 
Aselline,  467 
Asperula  odorata,  137 
Aspidin,  313 

Aspidium  Filix-fcemina,  314 
Filix-mas,  311 
spinulosum,  312,  314 
Astragalus  gummifer,  410 
Atropa  Belladonna,  26,  359 
Atropine,  28,  31,  35,  361 
Aurantianiaric  acid,  77 
Aurantiamarin,  77 
Aurantii  Floris,  Aqua,  77 

Fnietus,  75 
Australian  Sandal  Wood,  207 


Bael  Fruit,  73 

Indian,  73 
Balausta,  88 
Ballota  nigra,  184 
Balsam,  Canada,  449 

of  Copaiba,  450 

Gurjun,  452 

of  Peru,  455 

of  Tolu,  454 
Balsamodendron  Myrrha,  437 
Barbaloin,  398 
Barberry  Bark,  208 
Barks,  208 

Bark,  Alder  Buckthorn,  21S 
Angostura,  212 
Barberry,  208 
Bebeeru,  246 
Bibiru,  246 
Canella,  210 
Cascara  Sagrada,  221 
Cascarilla,  252 
Cassia,  245 
Cinchona,  223 
Cinnamodendron,  211 
Cinnamon,  243 

Wild,  210 

Coto,  248 
Cusparia,  212 
Elm,  254 

False  Winter's,  211 
Greenheart,  246 
inner,  209 
Larch,  261 


Bark,  Mezereoii,  250 
middle,  208 
Nux-vomica,  211 
Oak,  257 
outer,  209 
Pomegranate,  231 
Quillaia,  227 
Bed  Water,  223 
Sacred,  221 
Sassy,  223 
Simaruba,  215 
I  Slippery  VAm,  25(5 

Soap,  227 
True  Winter's,  211 
Virginian  Prune,  225 
Wahoo,  216 
Wild  Cherry,  225 

Cinnamon,  210 
Willow,  260 
Winter's,  false,  211 
true,  211 
Witch-hazel,  229 
Barosma  betulina,  6 
crenulata,  9 
,  serratifolia,  8 
Bay  Berries,  106 

Laurel,  40 
Bdellium,  African,  439 
Indian,  439 
opaque,  439 
Beans,  Calabar,  138 
Ignatius,  151 
Ordeal,  138 
Tonco,  136 
Tonka,  136 
Tonquin,  136 
Bearberry  Leaves,  23 
Bebeeru  Bark,  246 
Beberine,  248 
Bela5,  Fructus,  73 
Belladonna  Leaves,  2(5 
Boot,  359 
Beiladonnffi,  Folia,  2(5 

Eadix,  359 
Belladonnine,  29,  361 
Benzaconine,  318 
Benzaldehyde,  144,  227,  422 
Benzene,  462,  463 

Benzoic  acid,  421,  422,  424,  "457,  460, 

481 
Benzoin,  420 

Palembang,  422 
)  Penang,  421 

Siam,  421 
Sumatra,  422 
Benzol,  422 
Benzoresinol,  421.  422 
Benzoylacetic  acid,  424 
Benzoyl  pseudo-tropeine,  6 
Benzyl  benzoate,  455,  457 

cinnamate,  455,  457  ; 
1  Berbamine,  209 
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Bevberidis,  Cortex,  208 

Berbeiine,  209,  268,  323 

Bei'beris  vulgaris,  208 

Berries,  Bay,  100 

Juniper,  117 
Laurel,  106 

Bhang,  185 

Bibiru  Bark,  246 

Biennial  Henbane,  32 

Bigarade  oil,  77 

Bissabol,  439 

Bissy  Nuls,  132 

Bitter  Almonds,  143 

essential  oil  of,  144 
volatile  oil  of,  144 

Apple,  89 

Orange,  75 
Bitter-sweet,  183 
Black  Hellebore  Rhizome,  265 
Black  Horehound,  184 

Mustard  Seeds,  125,  126 

Pepper,  114 
Bladderwrack,  193 
Blistering  Beetles,  Chinese,  476 
Bloodroot,  271 
Blue  Gum,  22 
Bolivian  Coca,  3 
Bombay  Mace,  159 
Borneo!,  427 

Bornyl  isovalerianate,  275 
Boswellia  Carterii,  440 
Boswellic  acid,  441 
Brassica  alba,  128 
nigra,  125 
Brayera  anthelmintica,  44 
Breidin,  453 
Broom  Tops,  172 
Brown  Mustard  Seeds,  126 
Brucine,  151,  152 
Bryoidin,  453 
Bryonia  alba,  335 

dioica,  334 
Bryonire,  Radix,  334 
Bryonia,  335 
Bryony  Root,  334 
Bryoresin,  335 
Buchu,  Folia,  6 

Leaves,  (i 

Long,  7,  8 

Short,  6 
Bulbus  Scilla-,  303 
Burgundy  Pitch,  414 
Butea  frondosa,  428 
Butylamine,  467 
Buxine,  248,  320 
Buxus  serapervirens,  25 


Cacumina  Sabinre,  189 
Scoparii,  172 
Cade,  Huile  de,  463 
oil  of,  463 


Cadinene,  464 

Caffeine,  2,  133,  I3(; 

Caffeotannic  acid,  151 

Calabar  Beans,  138 

Calabarine,  139 

Calamus  Draco,  423 

Calendula,  58,  63 

olHcinalis,  56,  58 

Calendulaj,  Flores,  58 

Calendulin,  59 

Callitris  quadrivalvis,  425 

Callitrolic  acid,  426 

Calumba  Root,  321 

Calumbas  Radix,  321 

Cambogic  acid,  431 

Camellia  Thea,  1 

Camphor,  473 

CampylospermeEe,  94 

Canada  Balsam,  449 

Turpentine,  449 

Canadine,  269 

Canarium  commune,  453 

Canella  alba,  210 
Bark,  210 

Canellfg,  Cortex,  210 

Canna  edulis,  371 

Cannabinine,  187 

Cannabinol,  187 

Cannabis  indica,  185 
sativa,  185 

Cantharides,  475 

Cantharidin,  475 

Cantharis  vesicatoria,  475 

Caoutchouc,  392 

Capaloin,  398 

Cape  Saffron,  65 

Capsaicin,  105 

Capsici,  Fructus,  104 

Capsicin,  105 

Capsicine,  105 

Capsicum  annuum,  104 
Fruits,  104 
frutescens,  104 
minimum,  104 

Capsules,  Poppy,  71 

Caraway  Fruits,  92 

Cardamomi,  Fructus,  120 

Cardamoms,  120 

Ceylon,  122 
Malabar,  121 
Wild,  121,  122 

Carmine,  479 
Carminic  acid,  479 
Carrageen,  190 
Carrageenin,  191 
Carthamus  tinctorius,  64 
Carui,  Fructus,  92 
Carum  Carvi,  92 
Carvol,  101 
Caryophylla,  48 
Caryophyllin,  50 
Cascara  Sagrada,  221 
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Ciisciuilla  Bark,  252 
Cascaiillie,  Cortex,  252 
Cascarillin,  2;)-l 
Cassia  acutifolia,  14 

angustifolia,  17 
Bark,  245 
Chinese,  245 
Fistula,  81 
lijrandis,  82 
lignea,  245 
moschata,  82 
obovata,  15 
Pods,  81 
Purging,  81 
vera,  245 
Cassiie  Fistulie,  Fructus,  81 
Castilloa  elastica,  392 
Castor,  479 

Fibtr,  479 
Seeds,  159 
Castor-oil  Seeds,  159 
Castoreum,  479 
Castorin,  481 
Catechin,  403,  40(5 
Catechu,  405 

Black,  405 
Pale,  402 
Catechu-red,  404,  406 
Catechutannic  acid,  403,  406 
Cathartic  acid,  16,  288 
Cayenne  Pepper,  104 
Celandine,  272,  273 
Cephaeline,  338 
Cephaelis  Ipecacuanha,  335 
Cera  alba,  467 
ilava,  467 
Cerolein,  468 
Cerotic  acid,  468 
Cetaceum,  469 
Cetonia  aurata,  476 
Cetraria,  195 

islandica,  195 
Cetraric  acid,  197 
Cetyl  palmitate,  469 
Cevadilla  Seeds,  166 
Cevadine,  167,  307 
Ceylon  Cardamoms,  122 
Chamomile  Flowers,  52 

double,  52 
German,  54 
single,  52 
wild,  54 

Charas,  185 
Chelerythrine,  272 
Chelidonium  majus,  272 
Chenopodium,  3 
Cherry  Laurel  Leaves,  19 

Wood,  137 
Chervil,  Wild,  175 
Chinese  Blistering  Beetles,  476 
Chirata,  181 
Chiratin,  182 


;  Chiretta,  181 
I  Chirettiu  Herba,  181 
■  Cholesterin,  467 
Choline,  199 

Chondrodendron  tonientosum,  319 

Chondrus  crisp  us,  190 

Chrysanthemum  cinerariajfoliura,  59 
coccineum,  61 
Parthenium,  54 

Chrysarobin,  419 
I  Chrysatropic  acid,  29 
I  Chrysophanic  acid,  16,  288,  419 
;  Churrus,  185 
j  Cimicifuga,  263 

racemosa,  263 
Cimicifugffi  Rhizoma,  263 
CiniB,  Semen,  56 
Cinchona  Bark,  233 

Calisaya,  236 
1  Carthagena,  241 

collection  of,  234 
Columbian,  241 
constituents  of,  242 
flat  red,  239 
mossed,  235 
natural,  235 
quill  red,  239 
I  red  branch,  240 

I  renewed,  240 

renewed,  235 
Calisaya,  236 
Coto,  248 
lancifolia,  241 
Ledgeriana,  238 
i  officinalis,  238 

succirubra,  239 
I  Cinchona-red,  242 
Cinchonidine,  242 
Cinchoniue,  242 
Cinchotannic  acid,  242 
Cinnameiu,  457 

Cinnaniic  acid,  399,  422,  455,  457, 
Cinnamodendron  Bark,  211 

corticosum,  211 
Cinnamomi,  Cortex,  243 
Cinnamomum  Camphora,  473 
Cassia,  245 
zeylanicum,  243 
Cinnamon  Bark,  243 

Wild,  210 
Cinnamyl  cinnamate,  460 
I  -cocaine,  5 

'  Cissampelos  Pareira,  319 
'  Citrullus  Colocynthis,  89 
j  Citrus  Aurantium,  var.  Bigaradia,  75 
I  medica,  var.  Limonum,  78 

I  Claviceps  purpurea,  197 
Clove  stalks,  50 
Cloves,  48 

mother,  50 
Coca,  3,  4,  5 

Bolivian,  3 
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Coca,  Huanuco,  3 
Leaves,  3 
Peruvian,  -i 
Tiuxillo,  4 
Cocre,  Folia,  3 
Cocaine,  5 
Cocatannic  acid,  6 
Coccoloba  uvil'era,  401 
Cocculi,  Fructus,  61) 
Cocciilin,  71 
Cocculus  indicus,  69 
Coccus  Cacti,  478 
Lacca,  428 
Cochineal,  478 
Coclilearia  Armoracia,  323 
Cocoa  Seeds,  134 
Cod-liver  Oil,  4CG 
Codeine,  385 
Ccelospermete,  95 
Cola  acuminata,  132 
Ballayi,  133 
Nuts,  132 
Seeds,  2,  132 
Colse,  Semina,  132 
Colchici,  Radix,  300 

Semina,  164 
Colchicine,  166,  302 
Colchicura  autumnale,  164,  300 
Corni,  300 
Eoot,  300 
Seeds,  164 
Colocynth,  89 

Persian,  92 
Spanish,  91 
Turkey,  91 
Colocynthidis,  Fructus,  89 
Colocynthin,  91 
Colombo  Root,  321 
Colophony,  412 
Coltsfoot,  175 
Columbic  acid,  323 
Columbin,  323 
Comfrey  Leaves,  39 
Conhydrine,  96,  174 
Coniferin,  120 
Conii,  Folia,  173 
Fructus,  94 
Herba,  173 
Coniine,  95,  174 
Conium  maculatum,  94,  173 
Contra  Semen,  56 
Convallamarin,  66 
Convallaria  raajalis,  65 
ConvallariiG,  Flores,  65 
Convallarin,  66 
Convolvulin,  358 
Convolvulinic  acid,  358 
Convolvulinolic  acid,  358 
Convolvulus  Scammonia,  354,  432 
Copaiba,  450 

Balsam  of,  450 
Copaifera  Lansdortii,  450 


Copaiva,  450 
Copaivic  acid,  450 
Coriander  Fruits,  96 
Coriandri,  FvuctuK,  96 
Coriandrum  sativum,  9 
Corm,  Colchicum,  300 
Cornutine,  199 
Cortex,  Berberidis,  208 

Canelhe,  210 

Cascarilla;,  252 

Cinnamomi,  243 

Cusparire,  212 

Erythrophlei,  223 

Euonymi,  216 

Granati,  231 

Haniamelidis,  229 

Laricis,  261 

Mezerei,  250 

Pruni  Virginians!,  225 

Quercus,  257 

Khamni  Franguliii,  218 
purshiani,  221 

Salicis,  260 

Thymiamatis,  458 

Ulmi,  254 

fulvre,  256 
Coscinium  fenestratum,  323 
Goto  Bark,  248 

Para-,  248 
Cinchona,  248 
True,  248 
Cotoin,  250 

Cotton  Seed  Oil,  465-471 

Wool,  378 
Couch  Grass  Rhizome,  310 
Coumarin,  137 
Cousso,  44 
Cremocarp,  92 
Cresol,  462,  463 
Crocetin,  64 
Croci  PlacentiG,  65 
Crocin,  64 
Crocose,  64 
Crocus,  62 

indicus,  293 

in  placenta,  65 

sativus,  62 
Croton  Eluteria,  252 

lucidus,  254 

Malanibo,  254 

niveus,  215,  254 

-resin,  162 

Seeds,  161 

Tiglium,  161 
Crotouis,  Semina,  161 
Crushed  Linseed,  131 
Cryptocoryne  spiralis,  339 
Cubebffi,  Fructus,  110 
Cubebic  acid,  113 
Cubebin,  113 
Cubebs,  110 

Cucumber,  Squirting,  388 


INDEX 


499 


Cumini,  Fructus.  !)H 
Cumiiuun  Cymiiiuin,  !)H 
Cummin  Fruits,  98 
Curare.  lOli 

Bamboo,  107 

Gourd,  407 

Pot,  407 
Curariiie,  407 

Curcuma  aiiKustifolia,  2i)5,  371 
leucorhiza,  295,  371 
longa,  292 
Cnrcumio,  llhizoma,  292 
Ckucnmin,  294 
Currants,  81 
Cusparia  J5ark,  212 

febrifuga,  212 
CuspariiP,  Cortex,  212 
Cusparidine,  214 
Cuspariiie,  214 
Cusso,  44 

locse,  40 

red,  44 
Cutch,  405 

Cydonim,  Seraina,  147 
Cynarrhodon,  85 
Cynips  Galbc  tinetoriaj,  379 
Cynodon  Dactylon,  311 
Cytisus  Scoparius,  172 


Dalmatian  Insect  Flowers,  59 
Dandelion  Root,  346 
Daphne  Gnidium,  251 

Laureola,  251 

Mezereum,  251 
Daphnin,  252 

Datura  Stramonium,  29,  153 
Deadly  Nightshade,  26 
Delphinine,  125 
Delphinium  Staphisagria,  124 
Delphinoidine,  125 
Delphisine,  125 
Dextro-lichenin,  196 
Dicotoin,  250 
Digitalin,  39 
Digitalis,  Folia,  37 

purpurea,  37 
Digitonin,  39 
Digitoxin,  39 
Dill  Fruits,  100 
Diosmin,  8 
Diosphenol,  7 

Dipteroearpus  turbinatus,  452 
Dipteryx  odorata,  130 

oppositifolia,  136 
Dog  Eose  Fruits,  85 
Dorema  Ammoniacum,  441 
Dnublo  Chamomile  Flowers,  52 
Draco-alban,  424 
Dracoresen,  424 
Dracoresinotannol,  424 


Dragon's  Blood,  423 
Drimys  Winteri,  211 
Dulcamara'  Htipites,  1K3 
Duicamarin,  183 


EcBALLiuM  Elaterium,  388 
I  Elaterin,  389 
I  Elaterium,  388 
j  Elder  Flowers.  51 
j  Elecampane  Eoot,  342 
'  Elemi,  453 
j  Elemic  acid,  453 
I  Elettaria  Cardamomum,  120 
i  var.  major,  122 

,  Ellagic  acid,  25 

Elm  Bark,  254 

Slippery,  250 

Emetine,  338 

Emodin,  10,  220,  222,  288,  399 
I  Empleurum  serrulatum,  H 
Emulsin,  143,  144,  149 
Entada  scandens,  139 
Epicauta  Gorhami,  477 
Ergot,  197 
Ergotinic  acid,  199 
Ergotinine,  199 
Ericolin,  25 

Erythrophlei,  Cortex,  223 
I  Erythrophlei ne,  225 
Erythrophleum  guineense,  223 
Erythroxylum  Coca,  3 
i  var.  Bolivia- 

num,  4 
var.  Novo-Gra- 

natense,  5 
var.  Sprucea- 
num,  5 
Esenbeckia  febrifuga,  215 
Eseramine,  139 
Eseridine,  139 
Eserine,  139 
Essence  of  Lemon,  79 
Ethyl  cinnamate,  460 
Eucalypti,  Folia,  22 

Gummi,  401 
Eucalyptus  amygdalina.  401 
Globulus,  22 
Leaves,  22 
marginata,  401 
resinifera,  401 
rostrata,  401 
Eugenia  caryophyllata,  48 
Euonymi,  Cortex,  210 
Euonymin,  217 
Euonymus  atropurpureus,  216 

Eoot-bark,  216 
Euphorbia,  188 

pilulifera,  188 
j  resinifera,  434 

I  Euphorbium,  434 
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Euphorbonn,  43() 
Extracts,  3.S2 


False  Winter's  Bark,  211 
Farfara',  Herba,  175 
Fenchone,  100 
Fennel  Fruits,  09 
Feronia  elepliantum,  75 
Ferula  fcetida,  447 

galbaniHua,  443 
Sumbul,  275 

tingitana,  443 
Ferulic  acid,  448 
Feverfew,  54 
Ficus,  107 

Carica,  170 

elastica,  392 

religiosa,  428 
Field  Poppy,  43 
Figs,  107 

natural,  108 
pulled,  108 
Filicic  acid,  313 
Filieis  Maris,  llhizoma,  311 
Filix  Mas,  311 

First  Biennial  Henbane,  32,  85 
Flare,  470 
Flax  seed,  130 
Flemingia  species,  377 
Flies,  Spanish,  475 
Flores,  Anthemidis,  52 
Arnicii',  54 
CalendulsB,  58 
Convallaria?,  65 
Lavandulfe,  61 
Ehceados,  43 
Sambuei,  51 
Florets,  Marigold,  58 
Flowers,  43 

Arnica,  54 
Calendula,  58,  63 
Chamomile,  52 
Elder,  51 
Feverfew,  54 
German  Chamomile,  54 
Insect,  59 
Lavender,  61 
Lily  of  the  Valley,  65 
Wild  Chamomile,  54 
Fluavil,  391 
FcEniculi,  Fructus,  99 
Foeniculum  capillaceum,  99 
Fani-grfEci,  Semina,  140 
Ftenugveek  Seeds,  140 
Folia  i5elladonnas  26 
Buchu,  6 
CociB,  3 
Conii,  173 
Digitalis,  37 
Eucalypti,  22 
Hamamelidis,  20 


Folia  Hyoscyami,  31 
Jaborandi,  9 
Lauri,  40 
Laurocerasi,  19 
Maticn;,  41 
Stranionii,  29 
Tabaci,  36 
There,  1 
Uvffi  Ursi,  23 
Fool's  Parsley,  175 
Foxglove  Leaves,  37 
Frangulic  acid,  220 
Frangulin,  222 
Frangulinic  acid,  220 
Frankincense,  American,  413 
Common,  413 
Frasera  caroliniensis,  323 
Fraxin,  473 
Fraxinus  Ornus,  473 
French  Prune,  84 
Fructus  Anethi,  100 
Anisi,  102 

Stellati,  67 
Aurantii,  75 
Bela>,  73 
Capsici,  104 
Cardamomi,  120 
Carui,  92 

Cassiffi  Fistula?,  81 
Coceuli,  69 
Colocynthidis,  89 
Conii,  94 
Coriandri,  96 
Cubebas,  110 
Cumini,  98 
Fceniculi,  99 
Granati,  87 
Juniperi,  117 
Lauri,  106 
Limonis,  78 
Papaveris,  71 
Pimenta3,  86 
EosfE  Caninre,  85 
Tamarindi,  83 
Vanillffi,  119 
Fruits,  67 

Allspice,  86 
Anise,  102 
Bael,  73 
Capsicum,  104 
Caraway,  92 
Cardamom,  120 
Colocynth,  89 
Coriander,  90 
Cummin,  98 
Dill,  100 
Dog  Rose,  85 
Fennel.  99 
Hemlock,  94 
Mangosteen,  75 
Pimento,  86 
Pomegranate,  75,  87 
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Fruits,  Star  Anise,  ()7 
Vanilla,  119 

Fucu^  nodosu.s,  1!)5 
servatus,  1!)5 
vesiculosus,  15)3 


Galaxo.-k,  Hhizoma,  "i!)! 
Galan-^al,  Lesser,  291 

Khizonie,  2i)l 
(ralangin,  292 
Galangol,  292 
(ialbanum,  44H 

Levant,  443 
Lump,  445 
Persian,  443 
Tear,  445 
Galbaresinotannol,  443,  440 
Galbulus,  il7 
Galipidine,  214 
Galipine,  214 
Galipot,  414 
Gallotannic  acid,  381 
Galls,  379 

Aleppo,  380 
Chinese,  381 
English,  381 
Oak,  381 
Turkey,  381 
White,  381 
Gambier,  402 
Gamboge,  430 
Ganjah,  185 
Garcinia  Hanburii,  430 
Mangostana,  75 
parviflora,  423 
Gelsemii,  Eadix,  279 
Gelsemin,  280 
Gelsemine,  280 
Gelseminine,  280 
Gelsemium  nitidum,  279 
Rhizome,  279 
Gentiana  lutea,  349 

pannonica,  352 
punctata,  352 
purpurea,  352 
GentianiB,  Radix,  349 
Gentian  Root,  349 
Gentianose,  352 
Gentiopicrin,  351 
Gentisin,  352 
German  Chamomile,  54 
Gigartina  mamillosa,  192 

pistillata,  192 
Ginger,  295 

African,  297 
Cochin,  297 
Jamaica,  296 
Japanese,  298 
Ratoon,  298 
Gingerol,  297 
Glands,  367 


Glycyrrhiza  glabra,  331 

gland ulifera,  333 
i  Glycyrrhizii',  Radix,  331 
!  Glycyrrhizic  acid,  333 
I  Glycyrrhizin,  333 
I  Goa  powder,  417 
I  Golden  Seal  Rhizonio,  2i;7 
Gooroo  Nuts,  132 
Gossypiuni  barbadense,  37H 
Grains,  Guinea,  162 

of  Paradise,  162 
Graminis,  Radix,  310 
Granati,  Cortex,  231 
Fructus,  87 
Grape-vine,  80 
Greenheart  Bark,  246 
Grindelia,  176 

robusta,  176 
squarrosa,  176 
Grindelia^  Herba,  176 
Guaiaci  lignum,  200 
Guaiacic  acid,  201,  417 
Guaiacol,  462 
Guaiaconic  acid,  201,  417 
Guaiacum  officinale,  200,  415 
Resin,  415 
sanctum,  200,  415 
Wood,  200 
Guaiaretic  acid,  201,  417 
Guarana,  2,  135 

Pasta,  135 
Guaza,  185 
Guinea  Grains,  162 
Gum,  Acacia,  408 
Amrad,  409 
Amritsar,  409 
Australian,  410 
Eucalyptus,  401 
Ghatti,  409 
Kordofan,  408 
Mogadore,  409 
Red,  401 
Senegal,  409 
South  African,  410 
Thus,  413 
Tragacanth,  410 
Gummi  Eucalypti,  401 
Gum-resins,  430 
Gums,  408 
Gurjun  Balsam,  452 
Gutta,  391 
Guttapercha,  390 
Guvacine,  169 


H.E5IATEIN,  204 

Hffimatoxyli,  Lignum,  203 
Hiematoxylin,  204 
Ha^matoxylon  campechianum,  203 
Hairs,  367 

Hamamelidis,  Cortex,  229 
Folia,  20 
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Hamarnelidisj,  Lkjuor,  20,  22 

Hamanielin,  22 

Hamamelis  virginiana,  20,  22'J 

Hamanielitannin,  281 

Hay  Saffron,  ()3 

Helenin,  344 

Hellebore  Ehizome,  Black,  265 

Green,  2(57,  307 
White,  304 

Helleborein,  2t'6 
Hellebori  nigri,  Khizoma,  2(55 
Helleborin,  266 
Helleborus  niger,  265 
Hemideami,  liadix,  348 
Hemidesmus  indicus,  348 

Eoot,  348 
Hemlock  Fruits,  94 
Herb,  173 
Hemp,  Indian,  185 
Henbane,  Annual,  33,  35 
Biennial,  32 
First  biennial,  32,  35 
Leaves,  31 
Seeds,  154 
Herb,  Aconite,  170 

Bitter-sweet,  183 
Broom,  172 
Chiretta,  181 
Coltsfoot,  175 
Euphorbia,  188 
Grindelia,  176 
Hemlock,  173 
Hemp,  Indian,  185 
Horebound,  184 
Indian  Hemp,  185 

Pink,  180 
Lobelia,  177 
Pink,  Indian,  180 
Savin,  18!) 
Spigelia,  180 
Tobacco,  Indian,  177 
White  Horebound,  184 
Herba  Aconiti,  170 
Conii,  173 
Farfarre,  175 
Grindeliiu,  176 
Lobeliff,  177 
Marrubii,  184 
Spigelias  ISO 
Herbs,  170 
Hesperidin,  7,  77 
Hesperidium,  7() 
Hevea  brasiliensis,  392 
Hips,  85 
Hirudo,  477 

j8  Homochelidonine,  273 
Homocinehonidine,  242 
Homopterocarpin,  206 
Honey  dew,  197 
Hops,  108 

Horebound,  Black,  184 
White,  184 


Horse-eye  Beans,  139 

Horseradish  Boot,  323 

Huanuco  Coca,  3 

Humulus,  108 

Lupulus,  108,  374 

Hydrastine,  268 

Hydrastis  canadensis,  209,  267 
'  lihizonia,  267 

!  llhizome,  267 

j  Hydrocinchonidine,  242 

Hydrocotoin,  250 

Hydrocyanic  acid,  19,  144,  227 

Hydroquinine,  242 

Hyoscine,  154 
1  Hyoscyami,  Folia,  31 

Semina,  154 

Hyoscyamine,  28,  31,  36,  154,  155,  361, 
388 

Hyoscyamus  niger,  31,  154 


Iceland  Moss,  195 
Ignatii,  Semina,  151 
Ignatius  Beans,  151 
Ilex  paraguayensis,  2 
Illicium  religiosum,  67,  ()8 

verum,  67 
Indian  Hemp,  185 
Pink,  180 
Tobacco,  177 
India-rubber,  392 
Inflatin,  180 
Inga  Flowers,  4 
Inner  Bark,  209 
Insect  Flowers,  59 

Armenian,  (il 
closed,  59 
Dalmatian,  59 
half-closed,  59 
open,  59 
,  Persian,  61 

}  Inula  britannica,  56 
Conyzii,  40 
Helenium,  342 
Inuln3,  Radix,  342 
Inulin,  345 
i  lodoglobulin,  485 
lonidium  Ipecacuanha,  341 
Ipecacuanha,  BraziUan,  337 

Carthagena,  338 
East  Indian,  339 
Greater  Striated,  341 
Lesser  Striated,  340 
New  Granada,  338 
Eio,  337 
Root,  335 
Undulated,  339 
White,  341 
Ipecacuanhfo,  Radix,  335 
Ipecacuanhic  acid,  338 
Ipomcea  Batatas,  371 
I  Bona-nox,  392 


INDEX 


503 


Ipouicua  oi'izabensis,  355,  351) 
Piuga,  35(5 
simulans,  358 
hidin,  300 
Iriclis,  Khizoma,  298 
Iris  lioientina,  2i)8 

>,'ermanioa,  'ii)H 

pallida,  2<)H 

versicolor,  300 
Irish  Moss,  I'JO 
Irone,  300 
Isohesperidin,  77 
Isolichenin,  I'JG 
Isopelletierine,  232 
Isorottlerin,  377 
Isovaleric  acid,  110 


Jabokandi,  Aracati,  13 
Folia,  9 
Leaves,  9 
Paraguay,  12 
Jaborine,  12 
Jalap,  356 

Light,  359 
Male,  359 
Mexican,  356 
Orizaba,  359 
Resin,  357 
Tampico,  358 
Vera  Cruz,  356 
Woody,  859 
Jalapre,  Radix,  356 
Jateorhiza  Columba,  209,  321 
Jervine,  306 
Juices,  Dried,  382 
Juniper  Berries,  117 
Tar  Oil,  463 
Juniperi,  Fructus,  117 
Juniperus  communis,  117 
Oxycedrus,  463 
Sabina,  189 


K^MPFEBID,  292 

Kamala,  375 

Kinic  acid,  242 

Kino,  400 

African,  401 
Australian,  401 
Botany  Bay,  401 
Ceratopetalum,  401 
Jamaica,  401 
Malabar,  400 
Myristica,  401 

Kinoin,  400 

Kino-red,  400,  402 

Kinotannic  acid,  400,  402 

Kolanin,  133 

Kola  Nuts,  132 
red,  133 

Kosin,  46 


'  Kosotoxin,  4(! 

'  Kousso,  44 
Krameria  argentea,  327 
triandra,  327 
Krameriu',  Radix,  327 
Krameria-tannic  acid,  329 


Laccaic  acid,  428 
Lac  dye,  428 

seed,  428 

Stick,  428 
Lactuca  virosa,  387 
Lactucariuni,  387 
Lactucerin,  388 
Lactucerol,  388 
Lactucic  acid,  388 
Lactucin,  388 
Lactucone,  388 
Lactucopicrin,  388 
Landolphia  species,  392 
Larch  Bark,  261 
Lard,  470 

Laricis,  Cortex,  261 
Larix  europa^a,  261,  414,  473 
Larixin,  262 
Laurel,  Bay,  40 

Berries,  106 
Leaves,  40 
True,  40 
Lauri,  Oleum  Expressura,  107 
Folia,  40 
Fructus,  106 
Laurocerasi,  Folia,  19 
Laurocerasin,  20 
Laurus  nobilis,  40,  106 
Lavandula  spica,  62 
vera,  61 
Lavandula,  Flores,  61 
Lavender  Flowers,  (il 
Leaves,  1 
!  Argel,  16 

j  Bearberry,  23 

I  Belladonna,  26 

Buchu,  6 
I  Cherry  Laurel,  19 

!  Coca,  3 

;  Comfrey,  39 

i  Eucalyptus,  22 

Foxglove,  37 
Henbane,  31 
Jaborandi,  9 
Laurel,  40 
Matico,  41 
Mullein,  39 

Ploughman's  Spikenard,  40 

Primrose,  40 

Senna, 14 

Stramonium,  29 

Tea,  1 
I  Tobacco,  36 

i  Witch-Hazel,  20 
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Lecithine,  199 
Leech,  477 
Lemon,  78 

essence  of,  79 
Juice,  78 
Peel,  78 
Leucotin,  250 
Levant  Berries,  69 
Lichenin,  196 
Lichenostearic  acid,  197 
Lignum  Guaiaci,  200 

Hrematoxyli,  203 
Pterocarpi,  205 
Quassite,  202 
Vitffi,  200 
Lily  of  the  Valley  Flowers,  65 
Limonis,  Fructus,  78 
Liui,  Semina,  130 
Linseed,  130 

crushed,  131 
Linum  contusum,  131 

usitatissimum,  130 
Lipochrome,  467 
Liquidambar  orientalis,  458 
Liquor  Hamamelidis,  20,  22 
Liquorice  Eoot,  331 

Eussian,  333 
Spanish,  332 
Stick,  334 
Lobelia,  177 

inflata,  177 
LobelisB,  Herba,  177 
Lobeline,  180 
Loganin,  151 
Logwood,  203 
Long  Pepper,  116 
Lucuma  glycyphlcea,  333 
Lupamaric  acid,  110,  375 
Lupuli,  Strobili,  108 
Lupulin,  109,  374 
Lupulus,  108 
Lycopodium,  372 

clavatum,  372 
hungaricum,  374 
Lyperia  atropurpurea,  65 

Mace,  158 

Bombay,  159 
oil  of,  158 
Macrotamia  cephalotes,  353 
Malabar  Cardamoms,  121 
Male  Fern  Rhizome,  311 
Mallotus  philippinensis,  375 
Mangosteen  Fruits,  75 
Manihot  utilissima,  371 
Manna,  472 

Alliagi,  473 

Astragalus,  473 

Brianc^'on,  473 

Flake,  473 

Oak,  473 


Mannite,  473 

Maranta  arundinaeea,  370 
Marigold  Florets,  58 
Marrubii,  Herba,  184 
Marrubiin,  184 
I  Marrubium  vulgare,  184 
Marshmallow  Hoot,  330 
Mastich,  424 
Masticic  acid,  425 
Masticin,  425 
Mat6,  2 

Maticae,  Folia,  41 
Matico  camphor,  42 

Leaves,  41 
Matricaria  Chamomilla,  54 
'  Maw  Seed,  73 
Meadow  Saffron,  164 
Mecca  Senna,  18 
;  Meconic  acid,  44,  73,  385 " 
i  Meconin,  385 

Meconoiosin,  385 
[  Melilot,  137 
I  Melilotus  officinalis,  137 
!  Melissyl  palmitate,  468 
i  Menispermine,  71 
I  Metacopaivic  acid,  450 
1  )8  Methyl-a3sculetin,  29,  280,  361 
j  Methylconiine,  96 
1  Methyl-pelletierine,  232 
!  Methylprotocatechuic  aldehyde,  120 
1  Methyl  salicylate,  326 
Mezerei,  Cortex,  250 
Mezereic  acid,  252 
[  Mezerein,  252 
!  Mezereon  Bark,  250 

Middle  bark,  208 
!  Morphine,  43,  73,  385 
Morrhuie,  Oleum,  466 
Morrhuine,  467 
Moschus,  481 

moschiferus,  481 
Moss,  Iceland,  195 
I  Irish,  190 

j  Mother  Cloves.  50 
j  Mucuna  urens,  139 
I  Mullein  Leaves,  39 
Muijk,  481 

Assam,  483 
blue-skin,  482 
Gabardine,  483 
deer,  481 
Nepaul,  483 
Eoot,  275 
Yunan,  483 
Mustard  Seeds,  Black,  125 
Brown,  126 
Eed, 126 
White,  128 
volatile  oil  of,  128 
Mylabris  bifasciata,  477 
Cichorii,  476 
lunata,  477 
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Mylabris  S'ldw,  47(5 

Myriciii,  4(i7 

Myristica  argeiitea,  lo8 
fiiVKians,  155 
iiialabaiica,  158,  159 

Myristictu,  Seinina,  155 

Myronate  of  potassium,  127 

Myrosin,  127,  12'J,  324 

Myi'oxylon  Pereiiiu,  455 
Toluil'era,  454 

Myrrh,  43G 

Arabian,  43'.) 

Somali,  437,  43i) 

Yemen,  439 
Myrrhis  odorata,  333 


Naphthalene,  4(>3 
Narceine,  385- 
Narcotine,  385 
Nataloin,  398 
Nectanclra  llodirei,  246 
Nectandrine,  248 
Neroli,  oil  of,  77 
Nicotiana  Tabacum,  30 
Nicotine,  30 

Nightshade,  Woody,  183 
Nutmegs,  155 

expressed  oil  of,  158 

Papua,  158 
Nuts,  Areca,  108 
Nux  moschata,  155 

Vomica,  149 
Nux-vomica  Bark,  214 


Oak  Bark,  257 
Oak-red,  259 
Oil  of  Cade,  463 
Cod-liver,  466 
Cottonseed,  465,  471 
Olive,  494 
Sperm,  469 
Olea  europaa,  404 
Oleic  acid,  405 
Olein,  465,  407,  471,  472 
Oleum  Morrhuii?,  406 
Olibanoresen,  441 
Olibanum,  440 
Olive  oil,  404 
Onosma  echioides,  353 
Ophelic  acid,  182 
Opium,  constituents  of,  385 

Bulgarian,  384 

Chinese,  385 

Indian,  384 

poppy,  71 

Persian,  384 

Turkey,  384 
Orange,  Bitter,  75 
Seville,  75 
Ordeal  Beans,  138 


(  Orris,  oil  of,  300 
!  Khizome,  298 

i  lioot,  Florentine,  300 

Mogadore,  300 
Veronese,  300 

Orthospermeui,  95 

Oryza  sativa,  307 

Outer  bark,  209 

Oxyacanthine,  209 
!  Oxycopaivic  acid,  450 
I  Oxyleucotine,  250 


I'ai.aqdium  species,  390 
I  Pale  Cinchona  Bark,  238 
I  Palmitic  acid,  405 
I  Palmitin,  405,  467,  471,  472 

Panama  Wood,  227 

Papaver  Bhcjeas,  43 

somniferum,  71,  382 

Papaveric  acid,  44 
[  Papaverine,  385 

Papua  Nutmeg,  156 
.  Paracoto  Bark,  248 

Paracotoin,  250 

Paracumaric  acid,  899 

Paradise,  Grains  of,  162 

Paradol,  164 

Paraffin,  462 

Paraguay  Jaborandi,  12 
i  Parameni spermine,  71 
'  Pareira  Brava,  319 

Root,  319 
'  Pareira^  Radix,  319 
I  Parillin,  364 

Pasta  Guarana,  135 
i  Paullinia  Cupana,  135 

Pelletierine,  232 

Pellitory  Root,  344 
'  Pelosine,  248,  320 

Pepper,  Black,  114 

Cayenne,  104 
Long,  116 
White,  115 

Pernambuco  Jaborandi,  9 

Peru,  Balsam  of,  455 

Peruresinotannol,  457 

Peruvian  Coca,  4 

Petala  Rhoeados,  43 

Rosffi  Gallicaj,  47 

Petals,  Red  Poppy,  43 
Rose,  47 

Peucedanuin  graveolens,  100 
Sowa,  102 

Phenol,  402,  403,  481 

Phenylpropyl  ciunamate,  400 

Physostigma  cylindrospermum,  139 
venenosum,  138 

Physostigmatis,  Semina,  138 

Physostigmine,  139 

Picea  excelsa,  414 

Picraconitine,  171,  318 
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Pici-ffiiia  excelsa,  '202 

Picrasmin,  "203 

ricrocrocin,  G4 

Picropoclophyllin,  270 

Picrotoxin,  71 

Pilocai'pidine,  12 

Pilocarpine,  10 

Pilocarpus  Jaborandi,  SI 

microph^'llus,  12 
pennatifolius,  12 
spicatus,  13 
trachylophus,  12 

Pimaric  acid,  414 

Pimenta  acris,  41 

officinalis,  8(5 

Pimentffi,  Fructus,  8() 

Pimento,  8(5 

Pimpinella  Anisum,  102 
Pink,  Indian,  180 
Pinus  cubensis,  412 
echinata,  412 
maritima,  414 
palustris,  412 
succinifer,  426 
sylvestris,  461 
Treda,  412 
Piper  angustifolium,  41 
Betle,  403 
Cubeba,  110 
Jaborandi,  14 
nigrum,  111,  114 
officinarum,  116 
Piperine,  IIG 
Pistacia  Lentiscus,  424 
Pitch,  Burgundy,  414 
Pix  Carbonis,  462 

liquida,  461 
Ploughman's  Spikenard,  40 
Plum,  French,  84 
Podophylli  Ehizoma,  268 
Podophylloresin,  270 
Podophyllotoxin,  270 
Podophyllum  Emodi,  271 

peltatum,  268 
Rhizome,  26'J 

Indian,  271 

Pods,  Cassia,  81 
Polychroite,  64 
Polygala  alba,  327 

Senega,  324 
Polygalic  acid,  326 
Polypodium  vulgare,  333 
Pomegranate  Bark,  231 
Fruit,  87 
Rind,  75 
Poppy  capsules,  71 

Field,  43 

Opium,  71,  382 

Red, 43 
Poppyheads,  43 
Portugal,  oil  of,  77 
Potassium,  myronate  of,  127 


Primrose  Leaves,  40 
Primula  vulgaris,  40 
Protocurarine,  407 
Protokosin,  46 
Protopine,  272 
Protoveratridine,  306 
Protoveratrine,  306 
Prunes,  French,  84 
Pruni  Virginiana',  Cortex,  22') 
Prunum,  84 

Prunus  Amygdalus,  var.  anuira,  143 
dulcis,  141 

domestica,  84 
Laurocerasus,  ly 
Mahaleb,  137 
serotina,  225 
Pseudo-frangulin,  220 
Pseudojervine,  306 
Pseudopelletierine,  232 
Pseudotropine,  6 
Psychotria  acuminata,  33'J 
emetica,  341 
■  Ipecacuanha,  335 

Pterocarpin,  206 
Pterocarpus  erinaceus,  401 
i  Marsupium,  400 

Santalinus,  205 
I  Punica  Granatum,  87,  231 
Purging  Cassia,  81 
Purshianin,  222 
,  Pyrethri,  Radix,  344 
Pyrethrine,  345 
Pyrethrotoxic  acid,  60 
Pyrocatecbin,  462 
Pyrus  Cydonia,  147 


Quassia  amara,  202 
Wood,  202 
!  Quassire,  Lignum,  202 

Quassiin,  203 
I  Quercetin,  48,  270,  404,  406 
Quercitannic  acid,  25!) 
Quercitrin,  48 
Quercus,  Cortex,  257 

infectoria,  379 
persica,  473 
Eobur,  257 
Vallonea,  473 
I  Quillaia  Bark,  227 
!  Quillaja  Saponaria,  227 
I  Quillajic  acid,  229 
Quinamine,  242 
Quince  Seeds,  147 
Quinic  acid,  242 
'  Quinidine,  242 
i  Quinine,  242 
Quinovin,  242 


Eacemosin,  264 
Radix  Aconiti,  31 
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Ritilix  Actaif,  '2(iH 

Aithii  H',  ami 

Anchustf,  ii'y2 

Avnioraciii',  ;52;t 

Belladoniiji', 

Bi  voniiL',  3H4 

Cal Limbic,  a"21 

Colchici,  HOO 

Gelsemii,  271) 

Gentiana',  349 

Glycyirluza»,  3H1 

Graiuinis,  310 

Hemidesnii,  'di>^ 

Inula-,  34-2 

Ipecacuanhas  33;") 

Jalapa',  356 

Krameiife,  327 

Pareiias  319 

Pyietlui,  344 

Rhei.  283 

Sai'sapaiilla',  'M'tS 

Sarza',  3(53 

Sassafras,  3(52 

Scammonia\  3o4 

Scillas  303 

Senega',  324 

Sumbul,  275 

Taraxaci.  34() 
Raisins,  80 
Red  Gum,  4U1 

Water  Bark,  223 
Resin  Amber,  412 

Guaiacum,  415 

Jalap,  357 

Scammony,  355 
Resin  a,  412 
Resinotannol,  422 
Resins,  412 
Resorcin,  448 

Rhamni  Frangubf,  Cortex,  218 
Purshiani,  Cortex,  221 
Rhamnus  californicus,  221 
catharticus,  218 
Frangula,  218 
purshianus,  221 
Rhatany  Root,  Para,  327 

Peruvian,  327 
Rhei  Radix,  283 

Rhizoma,  283 
Rhein,  288 
Rheotannic  acid,  288 
Rheum  officinale,  283 
palmatum,  283 
rhaponticum,  290 
Rhizoma  Acori  Calami,  307 
Arnicio,  277 
Cimicifugte,  263 
Curcuma;,  292 
Filicis  Maris,  311 
Galangaj,  291 
Hellebori  nigri,  265 
Hydrastis,  267 


Rhizoma  Iridi.s,  298 

Podoplivlli,  268 
Rhei,  2H3 
Sanf,'uiiiaria',  271 
Tritici.  310 
Valeriana-,  273 
Veratri  allii,  304 

viridis,  307 
Zinf^iberis,  295 
Rhizome,  Arnica,  277 

Black  Hellebore,  265 
Couch  Grass,  310 
Galangal,  291 
Gelsemium,  279 
Golden  Seal,  267 
Green  Hellebore,  267.  30 
Hydrastis,  2()7 
Male  Fern,  311 
Orris,  29H 
Podophyllum,  269 
Rhubarb,  283 
Serpentary,  281 
Sumbul,  275 
Sweet  Flag,  307 
Valerian,  273 
White  Hellebore,  304 
Rhizomes,  263 
Rhtt-adic  acid,  44 
Rhoeadine,  44 
Rhceados  Flores,  43 
Petala,  43 
Rhubarb,  Canton,  285 
Chinese,  283 
East  Indian,  285 
English,  289 
Rhizome,  283 
Turkey,  285 
Rhus  semialata,  381 
Richardsonia  scabra,  339 
Ricin,  161 
Ricini,  Semina,  159 
Ricinisoleic  acid,  160 
Ricinoleic  acid,  160 
Ricinone,  161 
Ricinus  communis,  159 
Root,  Aconite,  315 
Alkanet,  352 
Alkanna,  352 
Arnica,  277 
Belladonna,  359 
Bryony,  334 
Calumba,  321 
Colchicum,  300 
Colombo,  321 
Dandelion,  34() 
Elecampane,  342 
Gentian,  349 
Heniidesmus.  348 
Horseradish,  323 
Ipecacuanha,  335 
Ijiquorice,  331 
Marshmallow,  330 
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IJoot,  Mayapple,  261) 

Musk.  275 

Orris,  2S)K 

Paveira,  811) 

Pellitory,  U4 

Rhatany,  327 

Sassafras,  3G2 

ycammony,  354 

Senega,  324 

Serpentary,  281 

Sumbul,  275 

Yellow  Jasmine,  272 
Roots,  315 
Eosa  arvensis,  85 

canina,  85 

gallica,  47 
Rosiu  Caninre,  Fructus,  85  . 

Gallicie,  Petala,  47 
Rose  beetle,  476 
Rottlerin,  377 
Rubber,  392 
Rubia  cordifolia,  182 
Rubijervine,  30G 


SabadilIjA  Seeds,  106 
Sabadilline,  168 
Sabadine,  168 
Sabadinine,  168 
Sabatrine,  168 
Sabinte,  Cacumina,  189 
Safflower,  63,  64 
Saffron,  62 

Cake,  65 
Hay,  63 
Meadow,  164 
Salicin,  261,  481 
Salicis,  Cortex,  260 
Salicylic  acid,  443 
Saligenin,  261 
Saliretin,  261 
Salix  alba,  260 

tragilis,  261 

pentandra,  261 

purpurea,  261 
Sanibuci,  Flores,  51 
Sambucus  Ebulus,  52 

nigra,  51 
Sandalwood,  Australian,  207 
Red,  205 

West  Indian,  207 
Yellow,  206 
Sandarac,  425 
Sandaracolic  acid,  426 
Sanders  Wood,  Red,  205 
Sanguinaria  canadensis,  271 
SanguinariiK,  Rhizonia,  271 
Sanguinarine,  272 
Sanguisuga  medicinalis,  477 
officinalis,  477 

Santal,  206 
Santalic  acid,  206 


Santalin,  200 
Santalum  album,  206 
Santonic  acid,  58 
I  Santonica,  56 
i  Santonin,  58 
Saponin,  229 
Sapotoxin,  229 
Sarsaparllla,  Costa  Rica,  366 
Guayaquil,  365 
Honduras,  305 
Indian,  348 
Jamaica,  303 
Lima,  305 
Mexican,  365 
Native  Jamaica,  366 
Vera  Cruz,  365 
Sarsaparillo3  Radix,  363 
Sarsasaponin,  364 
Sarza;  Radix,  363 
Sassafras  officinale,  362 
Radix,  362 
I  Root,  362 

'  Sassy  Bark,  223 
Savin  Tops,  189 
Scammonia;,  Radix,  354 
Scammonic  acid,  355 
Scammonin,  355 
Sc'ammonol,  355 
Scammonolic  acid,  355 
j  Scammony,  432 

Resin,  355 
!  Root,  354 

Virgin,  433 
Schizocarp,  92 
Schleichera  trijuga,  428 
Schoenocaulon  otKcinale,  160 
!  Scilla,  303 
I  Scillffi,  Bulbus,  303 
Radix,  303 
Scillin,  304 
Scillipicrin,  304 
Scillitoxin,  304 
Scoparii,  Cacumina,  172 
Scoparin,  173 

Scopolamine,  35,  154,  155,  361 
Scorzonera  humilis,  56 
Scrape,  413 
Secaie  cereale,  197 
Seed-lac,  428 
Seeds,  124 

Black  Mustard,  125 

Castor,  159 

Castor-oil,  159 

Cevadilla,  166 

Cocoa,  134 

Cola,  132 

Colchicum,  104 

Crotou,  161 

Flax,  130 

Fotnugreek,  140 

Henbane,  154 

Maw,  73 
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Seeds,  Mustard,  Ury,  128 
Quince,  117 
Sabadilla,  l(j('» 
Stavesiicre,  1'21 
Stramonium,  lUii 
Strophiinthus,  145 
Thornapple,  153 
White  Mustard,  128 
Senienzina,  57 
Semina,  Arecte,  168 
Ciniu,  50 
Coiit',  132 
Colchici,  104 
Contra,  56 
Crotonis,  101 
Cydoniif,  147 
Fctni-gneci,  140 
Hyoscyami,  154 
Ignatii,  151 
Lini,  130 
Myristica^  155 
Physostigmatis,  138 
Ricini,  159 
Sinapis  albii},  128 
nigra?,  125 
StaphisagritB,  124 
Stramonii,  153 
Strophanthi,  145 
Strychni,  149 
Theobromatis,  134 
Toneo,  136 
Senega,  Northern,  327 
Eoot,  324 
Western,  324 
White,  327 
Senegfe,  Eadix,  324 
Senegin,  320 
Senna,  Alexandrian,  14 
Arabian,  18 
Indica,  17 
Leaves,  14,  15,  17 
Mecca,  18 
Pods,  17,  19 
Tinnevelly,  17 
Sennacrol,  16 
Sennapicrin,  16 
Serpentaria?,  Rhizoma,  281 
Serpentary  Rhizome,  281 

Root,  281 
Seville  Orange,  75 
Sevum,  470 
Shellac,  428 
Siaresinotannol,  421 
Sikimin,  09 
Simaruba  amara,  215 
Bark,  215 
glauca,  215 
Sinalbin,  129 
Sinapine  sulphate,  129 
Sinapis  albfe,  Semina,  128 

nigrip,  Semina,  125 
Sinigrin,  127,  324 


Sinistrin,  304 
Skilleep,  434 
Slippery  Elm  Bark,  250 
Smilacin,  304 
Smilasaponin,  364 
Smilax  medica,  3()5 

ollicinalis,  300 
ornata,  303 
Snakeroot,  Black,  263 

Red  River,  281 
Texan,  281 
Virginian,  281 
'  Soap-bark,  227 
Socaloin,  398 
Solanum  Dulcamara,  183 
nigrum,  183 
tuberosum,  183,  369 
Solenostemma  Argel,  10 
Spanish  Colocynth,  91 

Flies,  473 
Sparteine,  173 
Sperm  oil,  409 
Spermaceti,  469 
Sphacelia,  197 
■  Sphacelinic  acid,  199 
Spigelia  marilandica,  180 
Spigeliie,  Herba,  180 

Rhizoma,  283 
Spigeline,  181 
Squill,  303 

Staphisagriie,  Semina,  124 
j  Staphisagrine,  125 
Star  Anise  Fruit,  67 

Japanese,  68 

Starch,  367 

Curcuma,  371 
Maize,  368 
Maranta,  370 
Potato,  369 
Rice,  369 
Wheat,  368 
Stavesacre  Seeds,  124 
Stearin,  471,  472 
Stick-lac,  428 
Stipites  Dulcamaras,  183 
Storax,  458 
Storesin,  460 
Stramonii,  Folia,  29 

Semina,  153 
Stramonium  Leaves,  29 
Seeds,  153 
Strobili  Lupuli,  108 
Strophanthi,  Semina,  145 
Strophanthin,  146 
Strophanthus  gratus,  147 

hispidus,  147 
Kombe,  145 
Nicholsoni.  147 
seeds,  145 
white,  147 
woolly,  147 
Strychni,  Semina,  149 
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i-yehninc,  151,  152 
Htrychnos  Ciistelmi'i,  407 
Crevauxii,  407 
Ignatii,  I.')! 
Nux-vomica,  141) 

Bark,  214 
toxifera,  407 
Styracin,  422 
Styrax,  458 

Benzoin,  420 
calamitus,  458 
Styrol,  422,  460,  462 
Suecinin,  427 
Succinite,  426 

uccino-abietic  acid,  427 
Succino-iesinol,  427 
Succinum,  426 
Suet,  470 
Sultanas,  81 
Sumbul,  liadix,  276 

Rhizome,  275 
Root,  275 
Sus  scrofa,  470 
Sweet  Flag  Rhizome,  307 
Swertia  alata,  182 

angustifolia,  182 
Chirata,  ISl 
triehotoma,  182  . 
Symphytum  otticinale,  39 


Taiuci  Folia,  36 
Tamarindi,  Fructus,  83 
Tamarinds,  East  Indian,  83 
West  Indian,  83 
Tamarindus  indica,  83 
Taniarix  gallica,  473 
Tampicin,  35!( 
Tannin,  133 
Tar,  Coal,  4(52 

oil,  Juniper,  4(53 

Wood,  461 
Taraxaci,  Radix,  346 
Taraxacin,  348 
Taraxacum  officinale,  346 
Tea,  Black,  1 

Green,  1 
Terebinthina  canadensis,  449 
Terra  japonica.  402 
Tetano-cannabine,  187 
Thete,  Folia,  1 
Thebaine,  385 
Theine,  2 

Theobroma  Cacao,  134 
The.obromatis,  Oleum,  134 
Seniina,  134 
Theobromine,  2,  133,  134 
Theophylline,  2 
Thornapple,  29 
Thymiamatis,  Cortex,  458 
Thyreo-antitoxine,  485 
Thyroglandin,  485 


I  Thyroid  gland,  485 
Thyroideum  siccuin,  485 
Thyroiodin,  485 
Tinnevelly  Senna,  17 
Tobacco,  Indian,  177 
Leaves,  3(5 
Tolu,  Balsam  of,  454 
Toluene,  462,  463 
Toluresinotannol,  455 
Tonco  beans,  136 

Semina,  136 
Tonka  beans,  136 
Tonquin  beans,  136 
Tragacanth,  Flake,  411 
Persian,  411 
Smyrna,  411 
I  Syrian,  411 

Traganthin,  411 
j  Tragopogon  pratensis,  56 
!  Trigonella  Fu-num-gnecum,  140 
Trigonelline,  141 
Tritici,  Rhizoma,  310 
Triticin,  311 
Triticum  sativum,  367 
True  Laurel,  40 

Winter's  Bark,  211 
'  Truxillic  acid,  5 
Truxilline,  5 
Truxillo  Coca,  4 
Tubocurarine,  407 
Turkey  Colocynth,  91 
Turmeric,  292 

Bulb,  293 
I  Finger,  293 

Turpentine,  American,  412 
Bordeaux,  414 
Canada,  449 
Venice,  414 
Tussilago  Farfara,  175 


Vhsii,  Cortex,  254 

iulvfB,  Cortex,  256 
Ulmus  campestris,  254 

fulva,  256 
Umbelliferone,  442,  445,  446,  448 
Uncaria  Gambir,  402 
Urginea  Scilla,  303 
Ursone,  25 
Uv£B  Passce,  80 

Ursi,  Folia,  23 


Vaccinium  Vitis-idsea,  25 

Vahea  species,  392 

Valerian  Rhizome,  273 

ValerianiE,  Rhizoma,  273 

Valerol,  110 

Vanilla,  119 

planifolia,  119 
i  Vanilla^,  Fructus,  119 
1  Vanillin,  119,  120,  421,  422,  455,  457 
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Veiatri  albi.  llhizoina,  H()4 

vividis,  Ehizoinii,  ."iO? 
Veratiidine,  Ki? 
Veratrine,  1(57 
Vevatruni  albiiin,  304 

American,  307 

olticinalo,  l(i7 

viiide,  307 
Verbascuni  Thapsus,  3!) 
Vine,  Cxvape,  80 
Virginian  Prune  Bark,  225 

Snakeroot,  281 
Vitis  vinifera,  80 

Volatile  oil  of  Bitter  Almonds,  144 
Mustard,  128 


Wahoo  Bark,  216 

Wars,  37(i,  377 

White  Horehound,  184 

Mustard  Seed,  128 

Pepper,  115 

Stroplianthus  Seed,  147 
Wild  Cardamoms,  122 
Cherry  Bark,  225 
Chervil,  175 
Cinnamon  Bark,  210 
Willow  Bark,  2G0 
Winter's  Bark,  false,  211 
true,  211 
Wintergreen,  oil  of,  327 


Witch-hazel  Bark,  229 

Leaves,  20 
Wood,  Australian  Sandal,  207 

(iuaiacmn,  200 

Panama,  227 

Quassia,  202 

Bed  Sandal.  205 
Sanders,  205 

Venezuelan  Sandal,  207 

West  Indian  Sandal,  207 

Yellow  Sandal,  20(5 
Wood-apple,  75 
Wood -tar,  401 
Woodruff,  137 
Woody  Nightshade,  183 
Wool,  Cotton,  37.S 
Woolly  Strophanthus,  147 
Wormseed,  5(; 
Wurus,  H77 


Xylenk,  4G2,  463 


Yellow  Jasmine  Boot,  279 


Zea  Mays,  3(57 
Zingiber  ollicinale,  295 
Zingiberis,  Khizouia,  295 
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